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(57) Abstract: The invention relates to 
methods for the zymotic production of 
fine chemicals, especially L-methionine, 
containing sulphur using bacteria, wherein 
nucleotide sequence coding for a 
methionine-synthase (metHVgene is 
expressed. 

(57) Zusammenfassung: Die Erfindung 
betrifft Verfahren zur fermentativen 
Herstellung von schwefelhaltigen Feinche- 
mikalien, insbesondere L-Methionin, unter 
Verwendung von Bakterien, in denen eine 
fur ein Methionin-Synthase (metH)-Gen 
kodierende Nukleolidsequenz exprimiert 
wird. 
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VERFAHKEN Z UK FEEMENTATIVEN HKRSTEU^S SCHWBPELHALTIQER 
FEINCHEMIKALIEN (MET*) 
Reschreibung 

FeLemikaiien^sbesonderaL.^^^ 

^ •^-Homosenn-Suimydro.ase <metY)-Gen kodierende NukieotWsequenz expnm,er. 
wird. 

Qtanrf riftr Technik 

SohweteihaKige FeinohemikaUen. wie zum Beispie. Methion,n. Homocystein 
Memionin.Giu.ath.on.CW^^ 

seiprozesse in Zelten hergesteUt und werden in vlelen .ndustnezwelgen verwendet. emsohheft. 
1 P L NehrungsmitW, FuttermmeK Kosme*- und pharmazeu«schen ,ndus«e. D--8*. 
stanzen, die zusammen ais -schwefa.ha.aga Feinohemikaiien- bezefchne. werden. urrrfassen 
organische Sauran. sowoh. proteinoflene ate auch riMW Auunosauren Vrtomme 
Jcoraktoren. ihr. ProdukUon erfo* an, z^ckrnaaigsten ,m "T^^ 
von Bakterien, * entwickei. wurden. urn grol* Mengen derjeweiis gewOnschten Sub«n» 
p^uzieren und sezemieren. FOr diesen Zweck besonders geeignete Orgamsmen smd coryna- 
fornie Bakterien, gram-positive nicht-pathogene Baktanan. 

' Es is. bekannt dass Aminosauren durch Fermentation von Stfmmen «">^°*^ 
insoeac^raCorynebactariurn giutamicum. hergestamwerfen. Wegener gro^Bedeutung 
vXTstandig an derVerbessarung der Hersteiiverfahren gearbeHet Verfehrer^ven^sserungen 
Tonnen ,elnU«ona te chnische Maonahmen. wia zun, Beispie. ROhrung und Versorgung n* 

^re^derFenoentation. odardia Auferbeitung zun, Produk, . beispleiswe^dumh ,one- 
naustauschchro^atographie. oder die lnW nsischan Laishjngaaiganschalten das M.kn^^- 
mus selbst betreffen. 

,0 Ober Stammsetektion sind eine Reihe von Mutantenstammen entwickeit worden, die Bin So* 
mentwOnschenswerterVerbindungenausderReihede^^^^ 
d u^n.ZurVe^sserangderl*is«ungse^^^ 

Pmduktion eines bestimmten Moiekuls werden Methoden oar Mutagenese. Seiektron und Mut- 
antenauswahl angewendet Dies istjedoch ain zeltaufwendiges und schv^gasVarhhren^Auf 
,5 diasa Wa.se erhait man Z.B. Stamme. die resistant gegen Antimetabohte. w» z. B. d,a Methio- 
' nin-Analoga a-Methyl-Mathionin, Ethionin. Nodauoin, N-Aoetyinoriauein. S-Trifkroromethyt- 



WO 2004/024933 




• 



2 



PCT/EP2003/009453 



homocystein, 2-Amino-5-heprenoitsaure f Seleno-Methionin, Methioninsulfoximin, Methoxin, 1- 
Aminocyclopentan-Carboxylsaure oder auxotroph fur regulatorisch bedeutsame Metabolite sind 
und schwefelhaltige Feinchemikalien, wie z. B. L-Methionin, produzieren. 

Seit einigen Jahren werden ebenfalls Methoden der rekornbinanten DNA-Technik zur Stamm- 
verbesserung von L-Aminosaure produzierender Stamme von Corynebacterium eingesetzt, in- 
dem man einzelne Aminosaure-Biosynthesegene amplifiziert und die Auswirkung auf die Amino- 
saure-Produktion untersucht 

Die WO-A-02/18613 beschreibt die Nukleinsaure- und Aminosauresequenz f(ir metY aus C. 
glutamicum und dessen Verwendung zur Herstellung von L-Lysin. 

Kurze Beschreibunq der Erfinduna 

Der Erfindung lag die Aufgabe zugrunde, ein neues Verfahren zur verbesserten fermentativen 
Herstellung von schwefelhaltige Feinchemikalien, insbesondere L-Methionin, bereitzustellen. 

Gel6st wird obige Aufgabe durch Bereitstellung eines Verfahrens zur fermentativen Herstellung 
einerschwefelhaltigen Feinchemikalie, umfassend die Expression einer heterologen Nukleotid- 
sequenz, welche fur ein Protein mit metY-Aktivitat kodiert, in einem coryneformen Bakterium. 

Ein erster Gegenstand der Erfindung ist Verfahren zur fermentativen Herstellung wenigstens 
einer schwefelhaltigen Feinchemikalie, welches folgende Schritte umfasst 

a) Fermentation einer die gewQnschte schwefelhaltige Feinchemikalie produzierenden co- 
ryneformen Bakterienkultur, wobei in den coryneformen Bakterien zumindest eine hetero- 
loge Nukleotidsequenz exprimiert wird, welche fur ein Protein mit O-Acetyl-Homoserin- 
Sulfhydrolase (metY) -Aktivitat kodiert; 

b) Anreicherung der schwefelhaltigen Feinchemikalie im Medium oder in den Zellen der 
Bakterien, und 

c) Isolieren der schwefelhaltigen Feinchemikalie, welche vorzugsweise L-Methionin um- 
fasst 

Vorzugsweise besitzt obige heterologe metY-kodierende Nukleotidsequenz zur metY- 
kodierenden Sequenz aus Corynebacterium glutamicum ATCC 13032 eine Sequenzhomologie 
von weniger als 100%, wie z.B. mehr als 70%, wie 75, 80. 85, 90 oder 95 %, oder weniger als 
70%, wie z.B. bis zu 60, 50, 40, 30, 20 oder 10 %. Die metY-kodierende Sequenz ist vorzugs- 
weise aus einem derfolgenden Organismen von Lrste I abgeleitet: 
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Liste 1 



rcorvnebacte™"** diphtetiae 



[Mycobacterium tuberculosis 

[CDC1551__ 

Pj^tr^i,,™ acetobutyUcum 

Bacillus balodurans 



ATCC 14779 



ATCC 25584 



pactum — — 

[Bacillus ste "rethennophilus 
[Chlorobiu m tepidurn . 



ATCC 824 
ATCC2159JL 



ATCC 12980 



I Synechococcus sp 



Kmericella nidulans 
[Bacteroides ftagilis 



ATCC 49652 
I ATCC27104" 



[ATCC 36104 



ATCC 25285 



[ Lactococcus lactis 
[Bordetella b ronchiseptica 
rPseudoiP "" 85 aeruginosa 
Nhrosorp ^rias europaea 
I Sinorhizo K " ltT1 meliloti 



ATCC 7962 



ATCC 19395 
ATCC 17933" 
1 ATCC 19718_ 
1 ATCC 4399 



Thermotoga maritima 
Streptococcus mutans 

Burlcholderia cepacia 

Deinococc" s radiodurans 
Rhodobact« r capsulatus 
Pasteurella multocida 



ATCC 43589 
ATCC 25175 
ATCC 25416 
1 ATCC 13939" 
[ATCC 11166 
I ATCC 6530 



Clostridium difficile 



ATCC 9689 



Campylobac ter jejuni 
[ o trr pt™^f^ns pneumoniae 
Saccharorp yces cerevisiae 
KluyveroTTiyces lactis 

Candida albicans , — .... 

Schizosacch flrerayces pombe_ 



ATCC335W 



[ATCC 6308 
1 ATCC 2704 
ATCC 858r 
1 ATCC 1023T 
fATCC 24969] 



5 ATCC: American Type Cuiture Collection. Rockville. MD. USA 
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„ • m^tY-kodierende Sequenz umfasst vorzugsweise elne kodie- 

Dl eerr,ndungsgemaIlemgesetztemetY-kod,erend eq 21 , 23 .25,27,29.31.33 f 35. 

tzzztssszzzzz^ — • — 

Protein mit metY-Aktivitat kodiert 
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unc 1 54 oder eine dazu homologe Aminosauresequenz, welche fQrein Protein mit maCV^AMMW 
steht, umfasst 

Die kodierende metY-Sequenz ist vorzugsweise eine in coryneformen Bakterien replizierbare 
5 oder e.ne stabil in das Chromosom intregrierte DNA oder eine RNA. 

Gemali einer bevorzugten AusfQhrungsform wird das erfindungsgemafie Verfahren durchge- 
funrt, indem man 

10 a) ^enmiteinemPlasmidvektortransformiertenBakterienstamme^ 

e.ne Kopie der kodierenden metY-Sequenz unter der Kontroile reguiativer Sequenzen tragt. oder 
b) e,nen Stamm einsetzt, in dem die kodierende metY-Sequenz in das Chromosom des 
Baktenums integriert wurde 



15 Es ist weiterhin bevorzugt, die kodierende metY-Sequenz fQr die Fermentation 



ren. 



zu uberexprimie- 



AuBerdem kann es wOnschenswen sein. Bakterien zu fennenteen. ,„ ^ we ^ s . 
verstarkt ist; und / oder 

in denen wenigstens ein Stoffwechselweg zumindest teilweise ausgeschaKet sind. der die Bil- 
dung der gewunschten schwefelhaltigen Feinchemikalie verringert 

AuBe ^^nnesw Q nschenswertsein,Baktene^ 

durch Stoffwechselmetabolite in seiner Aktivitat nicht in unerwQnschter Weise beeinflusst wiro". 

GemaB einer weiteren AusfQhrungsform des erfindungsgemaften Verfahrens warden deshalb 
30 u3 BaWerienfe ^ 



c) 

35 d) 



?1 dem % eL n .e Aspai^|nase kodierenden Gen lysC, _^ 

b) dem fflr eine Aspartat-SemiaJdehyd-Dehydrogenase kodierenden Gen asd 

dem fur die Glycerinaldehyd-3-Phosphat Dehydrogenase kodierenden Gen gap 
dem fur die 3-Phosphoglycerat Kinase kodierenden Gen pgk. 
e) dem fur die Pyruvat Carboxylase kodierenden Gen pyc. 
0 dem fur die Triosephosphat Isomerase kodierenden Gen tpi. 
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9) 

h) 
i) 

i) 
k) 

0 

m) 



25 



30 



35 



dem fQr die Homoserin O-Acetyltransferase kodierenden Gen metA. 
dem fQr die Cystathionin-gamma-Synthase kodierenden Gen metB, 
dem fQr die Cystathionin-gamma-Lyase kodierenden Gen metC. 
dem fur die Serin-Hydroxymethyltransferase kodierenden Gen glyA. 
dem fur die Methionin Synthase kodierenden Gen metH. 
dem fur die Methylen-Tetrahydrofolat-Reduktase kodierenden Gen. metF 
m) dem fur die Phosphoserin-Aminotransferase kodierenden Gen serC 
n) dem fQr die Phosphoserin-Phosphatase kodierenden Gen serB. 
o) dem fQr die Serine Acetyl-Transferase kodierenden Gen cysE, 
p) dem fur die Homoserin-Dehydrogenase kodierenden Gen horn, 

Qberexprimiert ist 

GemaaeineranderenAusfQhmngsformdeserfindungsgem^ 

2 Bakterien fermentier, in denen gieichzeitig wenigstens eines der Gene -sge^hHun^ 

GenenderobengenanntenGmppea)bisp)mutie rt i S t.sodassdiekorres^ 

Tvergthen mtt nicht mutierten Proteinen. in geringerem Matle oder nicht durch Stoflwech- 

Produktion der Feinchemikalie nicht beeintrachtigt wird. 
GemaaeinerandemnAusmhru^^ 

!Te Bakterien fermentiert, in denen gieichzeitig wenigstens eines der Gene, ausge^htt unter 
q) dem fQr die Homoserine-Wnase kodierenden Gen thrB, 
r) dem fQr die Threonin Dehydratase kodierenden Gen ilvA. 
s) dem fQr die Threonin Synthase kodierenden Gen thrC 
t) dem fQr die Meso-Diaminopimelat dehydrogenase kodierenden Gen ddh 
u) dem fQr die Phosphoenolpyruvat^arboxykinase kodierenden Gen pck. 
v) dem fQr die Glucose-6-Phosphat-6-lsomerase kodierenden Gen pgi. 
W ) dem fQr die Pyruvat-Oxidase kodierenden Gen poxB. 
x) dem fQr die Dihydrodipicoiinat Synthase kodiernden Gen dapA. 
y) dem fQr die Dihydrodipicoiinat Reduktase kodiernden Gen dapB; oder 
rf dem fQr die Diaminopicolinat Decarboxylase kodiernden Gen lysA 

^gbsgj^ 
Gens. 

GemStt elner andean AusfOhmngsfom, des edWungsgemaOen Verfahrens wenien co^ynefbr- 
^TaLnenfennen.ieK. * denen aeichzeKgwentostenseinesderGene dercb^enGn-ppen 
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q) bte z) m^rt 1st. so dass dte enzymaBsche AMIvia, das korrespondlerenden ProUrfns teih^ 
se Oder vollstandig verringert wird. 

Vorzugswe.se we,den in dem erfindungsgemaiien Verfahren Mikroorganismen der Art Coryne- 
5 bacterium glutamicum eingesetzt 

haltigen T.erfuttermitte.-Additivs aus FermentationsbrQhen. welches folgende Schritte umfasst 

a) Kultivierung und Fermentation eines L-Methionin produzierenden Mikroorganis- 
1U mus »n e»'nem Fermentationsmedium; 

b) Entfernung von Wasser aus der L-Methionin haltigen Fermentationsbruhe- 

c) E "^mungderwahrendderFermentationgebildetenBiornasseineinerMe"nge 
von 0 bis 100 Gew.-%; und 

d) Trocknung der gemaft b) und/oder c) erha.tenen Fermentationsbruhe. um das 
T.erfuttermittel-Additiv in der gewOnschten Pulver- Oder Granulatform zu erhalten. 

Gegenstand der Erfindung sind ebenfalis die erstma.ig aus obigen Mikroorganismen isolierten 
kod.erenden metY-Sequenzen, die davon kodierten O-Acetyi-Homosenn^ulfhydroiasen sowie 
d.e funktionalen Homotogen dieser Polynukteotide bzw. Proteine. 
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Petaillierte Beschreibnna der FrfinH..n q 
a) Allgemeine Begriffe 



25 AlsPro t elnen, i ,derAk ti v lta tderO-Ace W10m osennSu l fh y d ro) a 8 eauch m e.Y( E C4 2 99 10, 

Zm"^T" T" Protei " e beSChrieben ' ^ " ^ ^ Sind O-Acetymomosertn und 
Suffld unter Ve^endung des Cofaktos Pyrodoxa.-Pnospna.zu Homoeyslein umzuseton Der 
Facnmann un.ersehe.de. die Aktlvfvit der O-AcetyMtornoserin SuKhydrolasa von der O- 
Succfnymomosertn^uKhydrolase auoh metZgenannt ln den, Mz.genann.en Enzymdlemo- 
30 Succmyi-Homosenn und n,cn. 0-Ace.yl-Homoserin a!s Subset der Reakoon. Der Facnmann 
kann d,e enzymaesche AkavM* von me.Y durch Enzymtests naohweisen. Vorschn«en dafur 
konnen se,n: Shunizu H. Yamagata S. Masui R. ,noue Y. Shibate, T. Yokoya™, S. Kurami.su S 

35 ^994 **' R ' APP " ed Mi0robto, °Sy & Blotechnotogy. 4 2 (1):9 2 .g 
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, m oe r voriiegenden Emndung umfasst der Begrfff .schwe.einaU.ge 

^Tohemische Vefcindung. die wenigstens eln Schwefeiatom Kovalent gabunden anthalt 

::r: .gaJaas 

Beispiete dafOr sind Methionin. Homocyetein. s-Adenosyt-MeMonin. ,nsbesonde,e Me**™, 
und S-Adenosyl-Methionin. 

lm der vodiagandan Emndung umfassen dia Begnfle .L-Mathtonin". *-""<«; Ho- 

l^Tund sJaly.^in auch die Kon^pondierenden Baize, wie z. B. Mem-omn- 
Hydrochlorid oder Methionin-Sulfat 

"Pc4ynu,deo U d.-beze<chn.«>na^^ 

me (DNA). wobei es sich um nicht modify RNA Oder ONA oder mod ifiziarteRNA Oder DNA 
handeln kann. 

U^o^iden'verstehtn^nemndungsgemaaPep.^^ 
Ober Peptidbindungen verbundene Aminosauren enthalten. 

Der BegrW .s to «wechseimetabo«t- bezeichne, chemische Verbindungen. d.e im S**vechsel 
Z ^ani man aisZwischan- oder auch EndproduidavorKomman und die neben.hrar E,gen- 

Z£ Tcbemteche Beustoine auch moou«aranda Wldrung auf Enz, d ^Katar^e 

^ haben .Onnen. Dabei is. aus der Ureraiur beKannt dass soiche ^^^^ 
Zohl hemmend ais auch sUmuiierend auf dia AkMWvon Enzymen wirkan Kannen Broche- 

l!CbW 1»W. H. Freeman* Company. NewYorK. Naw YorK). N, dar Uerab,r 

— as m6g«ch is. durch Madman wie Mutadon der genom^n 

Church UV^bahiu,*,^^^ 

TsaiaKdon au, bestimm,. Ph.no.ypen in Organismen seiche Enzyme zu 

nen die Bee^useung durch S.offwechse^.aboK.e verandertwurde (Sahm 

Graaf AA Bioiogica. Chemisby 381<9-10): 8 g9-910. 2000; Eikmanns BJ. EggaUng L. Sahm H. 

^etnLeeuwenhoeK.64:1^ 

nga^a, teM a tt na h n»nar re ich«v re K.an.Dab^is.da m Fac hm annb.Kann.^ 
£££L besdmude Nuk.ao.dadermrdasProteinKod^ndan DNA geziett verandert werden 
IrTLassdasausdaraxpnm^ 

B^scha«en aUweis«,sozun, Baispial, daas d te moduiiaranda WirKung von Stonwechseime- 
tabolilen gagenflber dam ntehtveranderten Protein verandert ist 



Enzyme kdnnen darart in ihrer AkMat baainfluM warden, daas as zu ainar Venlngerung dar 
Te^sgesoHvrfndig^ode™^ 



) 
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derzu einer Anderung der Reaklfonsgeschwindiflkelten kommt 

Die Begriffe Vxprimieren- -Verstarkung- Oder .Oberexpmsslon- beschreiben im Kon.ex.der 

me m e,nem Mikroorganismus. die dureh die entspreohende DNA ^ ^ 
man be.sp.e.sweiae ein Gen in einen Organismus einbnngen. ein vorhandenes Gen dun* ein 
anderes Gen ersetzen. die Kopienzahl dee Gens bzw. der Gene erbbben, einen sfcuken PnJ 

Akavtal kodiert und man kann gegebenentalte diese MaBnahmen kombinieren. 
b) Erfindungsgemaile metY-Proleine 

metY-EnzymeeusOpganlsmenoblgerListel. 



Funkbonale Aquivatenle- oder Anatoga der konkret offenbarlen Polypeptide elnd im Rahman 
der vodiegenden Erflndung davon verecbiedene Porypep.de. weiebe weCn^^T^ 
biologische AMvitai, wie Z.B. Substratspezifilat besitzen. oewunsohte 

Unter -mnkaonaten Aguivaienten- versteht man edindungsgemaa insbesondere Mutenten we*, 
cbe ■„ wemgtfene einer der oben genanmen Seguenzpoe«ionen aineandere a b 
g— Am^ure arisen abertrotzdem a*e der oben ge^m,^ b4ok^ Ak^ 
bes^en. -Funkaonaie AguivaW umraeeen eomitdie durcb ein. o*J£ZZZZ 
Addmonen subs^n. ^ tettenen und/Cer-invereionenarba^ionen Mutan^wTI 
gananntanvarandarungen injeg.cber Se q uenzposi«,n auOretan kdnnen. eoiange sCa^ 
Mufcntemndememndungagema^nE^^ 

beaondere each dann gegeben. v»enn die RaaktMlatsmuster zwisehen Mutante und urTeiartde^- 
licher Geschwindigkeit umgesetzt werden. unierscnied- 

•Funktionaie Aguivaiente- umfaseen na.ur.ch auch Poiypeptide wefche aus andaren Organia- 

Seguenzvergle,* Bereiohe hcmoioger Seguenzragionen festlegen und in AntehnunTan^ 
konkreten Vergaben der Erflndung aguivaten* Enzyme ermittein. 9 *" 

J=unk«ona te Aguivaiente- umfassen ebenfeiis Fragment. «,rzugeweiae einzeme Domanen a- 
derseguenzmobve, deremndungsgemaaen Poiypep.de. weiobe Z.B. die gewO^obTbkZ 
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sche Funktion aufweisen. 



zx=zzzz^zz==z.~ 

den. 

10 < * f lin ktlona»eAquivatente-sindHomologezudenkonkretoffen- 

Erfindungsgemaft mit umfasste .funktonale 5Q vo(ZUgswe ise wenigs- 

r~jirrrrrrnr> < 

20 derAntagonistderProtein-Aktivitatwirkt 

von Mufcnten. wie z-B. Verta.zungsmuan.en Mutaflenes e auf NuWelnsau^ 

vadeg^e BanR von Pn.te.n-Vadan.en dureh O— 
25 eb ene e.zeug.wenien.wiez.B. *•* ^^T^^ngvonBan^npo^ 
O.lgonuK.eoade.Es^.e.neV^h.vc.Ven-ah^n^H kanne n. D.e 

Homotoger aus einer degenenerten ^ w ^ theseautom ^ 

chem.soh. Syntnese e^rdegenerteden ^TT^nZ^^ ^iocs- 
dureh8 e« hrt we^en. und das synU^sCe ^^^"JU** BersHslei- 

, ung samtlicher Sequenzen in e.nem Gem.sch. d,e na g fl ^ ^ Fadv 

35 11:^77). 
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kann efne Bank von kodierenden , „ eizeugen. Bei emer Ausfuhrungsfonm 

^ unier o'Wung doppe/stnang ger DNA die <?*n«> /A„r 
Expressionsbank he^eleitet werden, die N-terminale C teJL , 

ve rechi edenen Crtaen des - ""~ "~ - 

Seen,,* von cDNA-eanZ^T ^ ^ Shd " »* »» 

Dieee Technlken J^J^^ES "* 'J™^'*" • ««t 

kombinatodsche Mutagen „ 6 e^d™ ""^f 66 ""* * anpassen, die dun* 

f.gs.envenvendefcnTeTnZr^ 

re n. Transfer,*™ I^Z^T derGBnbank *- 
dar^na^scnen^nt^r ^^^"^ ^^^^-n 
MM.* .sotauond^eCd^da T"' Urterdenen * ^-unscWen 

adeichtert. RecuJe^I^!! ** *" "«*■«—« wunde. 

ve etal. (1993) Protein Engineering 6(3):327-331 892 >™AS 89.781 1-7815; Delgra- 

C) Erfindunqsnemafte PrMY»..i., rntidr 

DieEmndungbetrimsowohMsolieneNukleinsauremolekO.ewelchefure^H 
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, n «ta Hvbridisierungssonden oder Primer zur Identifizlerung 

nen. 

3, und/oder S'-Ende das kodierenden GenbereK*.s enthafteo 

■— : ±=s ======= 

es chemisch synthetisiert wird. 

_. nMrhon die Erzeugung von Sonden und Pri- 
O* e^ndu^a ^^^t^^e^^nd^nze^ 
-m.d.ezur.den^enmgun^erK^^vo .pH^rurn^^nBcheinen 

20- NuWeoSdsecuenzber^ * der unto rsmnoe ^^^N^eeme, 
Antisense-Stranges hybridisiert 

re rNuk.eotide.kodierenaberwe,tem.nfOrPotypep mindeste ns et*a 50%. 55%. 

. rrT^rr-^=== « — 

99% der SequenzposHfonen kientisch sind. 

• J K.ok.h.Nukleinsauresequenzen.diesogenanntestiimme 

Mutatonen umfassen oder entsprecheod der Coder N 9 ^^^^ 
35 Wkfcor^rnus.knVe,^ 
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quenz elnes Gens. 6156 e,ne Vana ™= von 1 bis 5 % in der Nukleottdse- 

'0 We *e*in>'mtesstdi 8 Ertindunga U chNuWernsa u „« M 
^^enSequenzen hybrid! Jo^^ 

■niigeeigneien sonden ^JTb^ZITTT™ "«•*■« 

5 ~ a "^ 

» ro o 18 anisn,en und^ft^J^ ^ nodar veteran, die Vanning der 

hinaos KOnnen e^ndungsg^ T ^^"^ Da-Obsr 

warden. ^ Uk,TOMea ^ arfch ^«^Wegesyn tt ,e S sle rt 

UnlerderEigenschaft. an Polynucleotide Jwbridislemn- „, 

Seguenzzubinden. -h^JTSSl ^^"^"^""P^-e 

zugswelsezu 90-100%. komplemenarsein di.pT I . 8 «l u ««»n a, 70-100%, vor- 
^ehaneinanderbindenzuLnen ^ 

wanJen dazu Oligonukleotide ab elnerLa„„» . ,„„ R T-PCR zuntitze. Oblfcheroeise 

B a °.~ve rete n,^ 

»-^.vo™gaweis.eo-^tZT '^ T «***Vta«« taw-hw 
0,%S D S (2 O xSS C: S M N aCro^~Z 

cDNA-Sonden oder OligonuMeoBde. Dabe, bieioen 1 1 «* hybndlsierter 

--e^ana.ander^Zr^ " ! ^ "~ 
'stdemFachmannbekanntundis^R „ . , t,nste " un 9 stnn 9enterBedingungen 

*- WileyS sons. N.Y. (1^;^ 



Cj 'so/'erung der kodggrendgn -^Y^rnc 
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zunachst elne Genbank dieses Organswnus HandbOchem ausfilltriich beschrie- 

K^e, a, (C..S0. 495-508 ««» * 

• ~« rtc.r List© I in E coli kdnnen Cosmide. wie der 
ZurH— »0 ein W Genban* von f^^^^^v^-Sd^ 
Cosntidve*or Supen=oa , «*M ^ Scie ^s. 25. 807-818 
USA. 84: 2160-2164). abar auch Piasm.de «. pB t ^^^^ 
(1979)) oder P UC9 ( V i e lra ..aL.1982.G.r^9.^-^ 

sl chbeao n da re so>chaE.coUS am n».d*^Kbons ^^.Acad-ny 
5463-5467. 1977) beschrieben ist 

,4 „„ m u hekannten Algorithmen bzw. Sequenzanalyse- 
:5 o.ead.a^nanDNA-SaauanzanKOonan 14.217-232(1986)). detn von 

P^man. wia z. B. den, vor t m*~ Aa GCG-Pro.ramm von But*, 

Man* (Nude* Aoida Research 1 K« » ^ 
(Methods ofBioohamloal Analysis 39, 74-97 (1998)). un 

, nwi-SeouenzenvonOrganiamengematloblaerUstel 
30 Die «r die tnetV-Gene Kodietanden gemad SEQ .D NO:1. 3. S.7. 9. 11. 

wurden gsfunden. insbesondara v^en DNA • 9 s1 und 53 gefunden. 

,3. 15. 17. 19. 21. 23. 25. 27. ». 3V »'^^ n ^ dwobe n b esch rt aban«, M a*o. 
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5 cherWeis^sindDNA-Sequenzen diemrtdieR Gegenstand der Erfindung. In glei- 

10 BcehrtngarMannhei.G^H^nn^ D , r ^ H *>"^" <^ Firms 

UK. 1984, und w Newton und Graham- pcr^ I " ^ P ' DaCh (,RL ^ ° X ' 
15 Deutschland. 1994). * (Spek,,Um ^ademischer Veriag. Heidelberg. 

der Pacbnrann untor andere:^^^^;^^^ 
20 a^h.oi^^^^"^'***™' <" Bacteriology ,69: 751-757 

240-247 (1994,,. be. HocLZ^^ TT^^ ^ 5 ^^ 

Lebd.OcbemderGene^orKl ^^r 9 " ,32, " 132S ^ h 

eben Wte Baa^ndW der Erflndung ' ' - 46,48 ' 50,52 Und 54 ^"-sind 

d, 
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^s^^:^:r* ,, * ,,, -^-► 

:: .der rstenseinmeiyGe ;—~ 

e/n erfindungsgemafies metY Gen e y nnm i^ u enthalten odenn denen 

^en expnmiert bzw. verstarkt ist 

D/ese Mikroorganismen konnen sehu«=foih a i« tr . 

aus Giucose. Saccharoae. Lac^^T inabaaondare L-Meibionin. 

-InundH.banoibera^.v^^te^ ' 

rzugswe.se s,nd d«s coryneforme BaWerten. insbesondens der 
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k ^ U m Aus der Gattung Corynebacterium ist insbesondere die Art Coryne- 
GattungCorynebactenum.Ausder Ga g ^ FaWgkeit bekannt ist. L- 

bacterium glutamicum zu nennen, die in der 
Aminosauren zu produzieren. 

• « te Stamme coryneformer Bakterien sind soiche der Gattung 

Corynebacterium glutamicum ATCC 13032. 
Corynebacterium acetog.utamicum A™ 1 ^ 
Corynebacterium acetoacidophilum 
10 Corynebacterium thermoaminogenes FERM BP 1539. 
Corynebacterium melassecola ATCC 17965 

oder 

der Gattung Brevibacterium, wie 
1 5 Brevibacterium flavum ATCC 14067 

Brevibacterium lactofermentum ATCC 13869 und 
Brevibacterium divaricatum ATCC 14020 zu nennen; 

. oder davon abgeleitete Stamme. wie 

Corynebacterium glutamicum KFCC10065 
<?n corynebacterium glutamicum ATCC21608 

and Technology. Japan. 

= fermentation 
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metY Gens aus Organismen der Liste i in 
insbesondere L-Methionin, produzieren. 

- „ nn Fachmann unterschiedliche MaRnahmen einzeln 
ZurErzielungeinerOberexp^ 

oder in Kombination ergreifen. So kann die «£°*£L J RllwsomenblndurigS ste«.e.die 

den ,odereskanndiePromoto,undRegu^ 

sich stromaufwarts des Strukturgens befindet. mutiert weroe 



WO 2004/024933 ^ 
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ebenfells die Expression verbessert We,W eH ;" 9erUn9derUbensdauerd «"'RNAwi,tl 
5 zyreproteins abends die a^^ ™ D "T *» E "" 

weder * Pfcsmiden mlt J^Z^^" T ^"^^ ^ 
und amp^erf sain. A«ema*, ST^T'T^ * 

(Bio/Technology6,42(W30f198att Mn ' * Tsueh, > B und Morinaga 

pa,schen Patemsehrifl 0472869. ire US Patont4 601 893 I * El "°" 

I09V9. 84^7 (199,,, beiRereecbeide.a. Z^JTe ^l****™- 
15 (1984, be, LaBarreetal. C^urea, o, Bac^^^^^ 

^ ten LehrbOchem der Genetlk und Motekularbfotogie. 

peptid Kodierende MulnsZ^r " *" ^ Poly, 

25 sfromaufwarts von derieweZnTT h ^""SsgereaBen Kons^uWa 6-- 

eina Te™,„ atora ^ u ~ ^ ^ - «— * 

iewaiisopere^n^ 

verstehtmandiesequentielleAnorHn,. » Untere,ner -°Perativen VerknOpfung- 

^ebenenreiia JZ£££Z? P~oo 1 erender S e qU en 2 , Tere*» to rund 

30 FunWonbaidarExpressiondltod . ' ^^^"'^-Sernenle seine 

rerendenSe ^^W g a m a S a rf o ltenka „ n . Be , 

da^aicJwa B a re r 9 ^ 

^plikationsursprenge und deraieichen "|^ a _ SSe " se k*dierbare Marker, Amplifikafionssignale, 
schrieben in Goedde' Gene E» I! T "»*•"«"*• ^"enzen sind z.B. be- 

35 Press, San Diego, """^ M> * 0 * h B """*W Academic 
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d-natOd-cHeRegu^g*^^^^ 

eswerdenkelnezusatzHchenRegulaoon « stattaes senv« die naturtoe Regular 

konstruktenthalten sein. 

o ,™„ .ind- die Promototen. ddh. amy, lysC. dapA. lysA aus Co- 
,0 Beisp.e.earb.auchba^Promo.onenam^d^ roTOtorenS P02 western Bac«.us Sub- 

^ebacfcnum 9K.tam.0un,. Hoch , Jame s K. Lost*. Richard; ASM 

Press. Diatfctof CCumb*. Washing^ und ta ,, trp -. te K^.^. ■ac 

15 .ipp-iao.laclq-, "-• T ^. T f'^! terle ; Anwendungfir K i en. Bevorcugt ist auch die Verwen- 
-»"— 1 9ra " P ^~ und ilesorKteratarnr^tudnduzUeroarerPro- 
dun g .nduderbarer Promotoren. «£B ^ 

20 teilhattverwendetwerden. 

„ aezie lte Expression der NuMeinsaurese- 
Die genannten regutatortschen Seguenzen so,>en d,e ^ das 

25 und/oderOberexprimiertwird. 

OiereguiatodschenSeguen^^^ 

^--^-«^ lb- erfoHje n. indent s*rKe 
rtschen Bemente vor«tafte.werse a ^^J,^ elvrer dan.Daaabanrsta b ar 
30 T^ptonss.gna.a^Pmmr^ranund/^ar Enhan^ die stabilit4tderm R N A 

auch aine Verstarkung dar Translation moglK*. "dam nersp 
verbessertwird. 
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• u ^ orfolat durch Fusion eines geeigneten Promotors, 
0* Hersteltung ainar ^ss»nska 3 sattea^^rch 

e.nergee.gnet.nShine.Daigam^^ ^ u „ d ^ 

-9"*" Tenrrinatiunssignat Da*, varwandat nra^ ^gajg f ^ Joh „ 

rungstechniken. wia sia beispielswarse in Current Prctoco 
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Jersey, Totowa. T. ManiaSs E F f„i^k ^ . „ 1 Humana New 

5 nua,. Co,d Spring HaZu^tc "T,^ ^ 

una Xannen beispieisweise aus -Coning VeU^^Z ^ « h T W °'" ^ 
dam-New Yortc-Ox^, 1985) entnommen werten uZt^ln ^ 7' ' Am= ' 8r - 

~ anderen ^ Facbmano befcannfcn Ve^ ^X^LCTt ^ 
Elememe. Phasmide. Cosmide. und ,l„eare oderartarfam Di^T " SP ° S °" S ' IS " 

Environment, Mtaobioiogy ( 1989) 64: 54^,, ^l^T and 
(199D) Oder pHS2-1 (Sonnen ., a,.. Gene W ^ST. * ^ ^ 
Plasmiden pHM1519, p B L1 oderpGAI Ande» pT !! " ^ *" kl >°«sohen 

soicbe. die au, pCG4 (US-A 4 489 ZoTr ^ pCUK5M «. <>der 

Utiers 66. ,19-, 2 4 (1 ' 990)) r^^^TT 

verwendet «,e«<en. 5.158.891) beruhen, konnen in gleioher Weise 



30 



35 



Weiterhin eignen sich auch solche Plasmidvektoren mil Hiif. a 

nampi, fi ka«on dorob in.egra.on in das Cro^Z^Z'ZT T" "k^ 6 " 
von Remseheid e,a, ( App.,ed and Environments, Micro^ 

"onbzw.Ampiifl^ondeshom-ihrBOperonsbe^ ^^enZZZ^T^^ 
vollstandige Gen in einen Plasmidv»i,.„, u • - .. Me^de wird das 

aeer.nc.g^m^^tr^^r^^^^^^"'*' 
e. a... Bio/ Techno,ogv 1 78^^ I^T f""" "^'s^ »*™>1 (Simon 

145.69-73 (1994,, B^etl I f L . " PK19m ° b (Schafe ' « < 

v oemard et a/., Journal ofMoIecular Bfo/oov 234- 
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n « ■ » 342) in Frage. Der Ptesmidvektor. der das zu ampfifeierende Gen MM*. v*d 

j — < - 

64:145-63, 1993-94.) 

" — v n « s for die Produktion von schwefelhaltige Feinchemikalien, insbesondere L- 

. des — saura-Z*- ode, dee An^un^xpor* zu 

verstarken. 

20 so kann «r die M*l von schwefe.ha«ige F.m=hen*aOen. .nsbesondere L-MeMonm. 
ein e, Oder mehr«. der foKenden Gene NO. 281). 

- das for elne Aspartatkinase kodierende Gen lysC (EP 1 108 790 AZ. u» 
jT» e,ne AspadatsenMaldehyd Dehydrogenase kodfcrende Gen asd (EP 1 108 790 A2, 

25 D rrd N te 0 G^na,da hy d-3-Pnospnat PeXvorogenase kod^rende Gen gap (Bkmanns 

r^: ~r:r: — e - pgk M — - 

NO. 3491), 
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«r die Cysiahionin-ganvna-Lyase kodierende Gen me,C ( E P , 108 790 A2; DNA-SEQ NO." 

NO.', mT S6rin - HydraI <™ tra - fera - K°*™*> Sen g*A (EP 1 108 790 A* DNA-SEQ 
5 - das for die MethioninSynthase kodierende Gen metH (EP 1 108 790 A2) 

seq N r 9 irr phoserin ' Amino ' rans ' erase °"- ° <*• * «■ °na. 

10 M nT,? rdiB Ph0sphosert "- p "-P'>a bS e kodierende Gen eerB (EP 1 108 790 A2- DNA-SEQ 
NO. 334, DNA-SEQ NO. 467. DNA-SEQ NO. 2767) DNA-SEQ 
-das for die Serine Aeelyi-Trensferese kodierende Gen cysE (EP 1 108 790 A2 : DNA-SEQ NO. 

15 NOl'^r HOm0Sen "- D ^^— kodterende Gen hon, (EP 1 ,08 790 A2: DNA-SEQ 

So kann fDrdie Hers.ei.ung von sehwefeihaWge Feinohemikaiien, insbesondere L-Me.hlonin in 
ZrrnrenBakferlen^ 

- das for eine Asparaginase kodierende Gen lysC (EP 1 108 790 A2; DNA-SEQ NO 281, 
-dasfOrdie Pyruvat Carboxylase kodierende Gen pyc (Elkmanns (19921 * , ,= 
25 174:60766086), npyc<t,K,nanns (1992).JoumalofBacleriol09y 

N TZT HOmOSeri " °- ACe,y,,ranSferaSe tod ^ Sen melA (EP1 108 790 A2: DNA-SEQ 
NO^lt CyStehi ° nin - 9amma - S ^ S- melB ,EP 1 108 790 A2; DNA-SEQ 

30 - das fOrdfe Cystohionin-gamrna-Lyase kc<»erende Gen ree^ (EP 1 108 790 A2; DNA-SEQ NO. 

- das «r die Melhionin Synthase kodierende Gen metH (EP 1 1 08 790 A2) 
35 SEQN023^^^^ 

- das for die Phosphoserln-Aniino^nsferese kodierende Gen serC (EP 1 108 790 A2: DNA- 
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^mrrPhospho^hospha^seKodie.endeGenserBCEP 1 108 790 A2; DNA-SEQ 

NO 334, DNA-SEQ NO. 467, DNA-SEQ NO. 2767) 
d as^ die Serine Acetyf-Transferasa kodierende GencysE (EP 1 108790 A2; DNA-SEQ NO. 

f TasfOr eine Hornosenn-Dehydrogenase kodierande Gen horn (EP 1 108 790 A2; DNA-SEQ 
NO. 1306) 

Weiterhin kenn es for die Produktion von schwefelhalUge FeinchernikaHen. insbesondere L- 
MeMonin. vorteiihaft sein, zusaUiieh zur Expression bz*. Verstarkung eines der erfndungsge- 
maBen mefY-Gene eines Oder mehrere der folgenden Gene abzuschwachen. insbesondere de- 
ren Expression zu verringem. Oder auszuschalten: 

. das for die Homoserine-Kinase kodierende GenthrB(EP1 108 790 A2-. DNASEC , NO. 3453) 
. 2 for die Tbreonin Dehydratase kodierende Gen »vA (EP 1 108 790 A* DNA-SEQ NO. 

CfOrd^oninSynrnase^^ 

. das for die Meso-Dlaminopimelat D-Dehydrogenase kodierende Gen ddh <EP 1 108 790 A2. 

» '^^ooaa^Phospha^isomerase kodierende Gen pgi (EP 1 108 790 A2; DNA- 

^aarrpUvatOxidase kodierende Gen poxB (EP 1 108 790 A2 ; ONA-SEQ NO 2873) 
.^LdieDiCrodipiconnatS^^ 

!^'f0r die Dihydrodipicolinat Reduktase kodiamde Gen dapB (EP 1 108 790 A2; DNA-SEQ 

^as «7dL Diaminop.eo.ina, Deoarboxylase kodiamde Gen iysA (EP 1 108 790 A2; DNA-SEQ 
NO. 3451) 

Weiterhin kann es far die Produktion von schwefelhaltige FeinchernikaHen. insbesondere L- 

maften metY-Gene in Coryneformen Bakterien gleichzeitig wenigstens eines der folgenden Ge- 
ne so zu mutieren. dass die enzymatische Aktivitat des korrespondierenden Proteins teilwe.se 
oder vollstandig veningert wird: 
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" I' r ? H ~" 6 ' KinaSe kodfe ^e Gen M (EP 1 108 790 A2; DNA-SEQ NO 3453) 
5 "l S !! r rM reOTinS ^ aSek ^ rendeGen ^< EP1108 ^A2;D^EQ W 3486, 

10 sE?r 9 T Ms ^ sphat * ,somerasekod ^ 

- das for die Pyruvat-Oxidase kodierende Gen doxB (EP 1 tnn ran A o r« 

15 Dihydro<,IP,CO,ina, * ,EP , 108 79 0 A* DNA-SEQ 

NO* ZT Di3mh, ° PlC0lina ' • *n ^A (EP ,« MAtBMeQ 

» ^".'zrr :r„? n r schwe,e,hara9e - L - 

• , . )zurProdukt,onvons chwefeJhaltiaeFeinch*»m.> a 
ten. ,nsoasonda re L-Melhionin, w**, wenian. E,ne Zusa.nn.enfasanng iJ^ZZZl 
vranrngsmathoden is. im lehrbuoh von Chmiel (Bicpn^etttechnk 1 Einfflhn 
3 ^^^^^^^^ 
~n una pen P he re E.nchtun^ (Vieweg Venag. Braunsc^e,^^^^'^ 

ras^OT^noenae raiturmedium hat in geeigTTeteTwiWd^'X^-r 

Stance genOgen. Bescnreioungen von Llel "ZcZZZT 
: in, Hanohoon "Manna, o, Mettl oos « r(3 e„e ral BacteHo^renTs^rr *" 
logy (Washington D. C. USA, 1981) enthaiten SocatyfurBaotano- 
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Dies* Undunm-nM ""setzbaren Medien umfassen gewehnlich eine oder mehrerenKoh- 
Bevorzug.eKoh.ensto^uel.ensindZ.cker.v^^ 

fenlZln sind beisp.eUv.e4se Giucose. Fructose. Mannose. Gaiactose, Ribose, So*ose. 
^uCLose. Maitose. Saccharose. Kamnose. Starke oder Ceiiuiose. Man kann Zu*ar 
rr 0 "r Korr.iexe Verbindungen. wie Meiassen. Oder andere NebenproduK.de, Z^- 
Raffinierung zu den Medien geben. Es Kann auch vorteilhan so*. Gemfcche versc^edenerKoh- 
^ZL zuzugeben. Andere mogliche Kohiens.onque.en sind Die und Fettew** B. 
, ""nlbiurr^nOi. ErdnuOdi und KcWed. FedsSuren wie , B. 

^ure odor UnoisSure. A*ohoie w.e z. B. Grycerin. Meihano. Oder Ethane, und orgaruscne Sau- 
ren wie z. B. Essigs§ure oder MilchsSure. 

Sbekstonqueiten sbtd gewohniich organische Oder anorganische Sucks.ofNerWndurKjen oder 
5 M^riaiJ, die diese Verblnduogen enthaiten. Beispseinafte sacKstoriqueiien umfassen Ammo- 
^toderAmrr^urr^ize.wieArn^^ 

Z™nlumcarbona. Oder Ammonlumnitrat Nitrate. Hamstoff. AminosSuren Oder komplexe 
^Z^Me^.was^.Soiarnehi.Soiapro.in.Heteetdra^^ 
andere. Die SticKstoffqueiten KSnnen einzein Oder als Mischung verwende. werden. 

:0 1 Anorganische Saizverbindungen, die in deo Medien entheKen sein ~ "^o^ 
rto-. Phosphor- Oder Sulfatsaize von Caioium. Magnesium. Natrium. Kobatt. Mdybdan, Kaimm. 
Mangan. Zink. Kupfer und Eisen 

25 AisScrw^feiquelteWdieHercteliu,^ 

2^1 KeLenanc^r^schwefetr.mgeVerttr^unr^v^i^isp^^SuBato.Suft. 

wie Mercaptane und Thiole. verwendet werden. 

30 Ais Phosphorquelie KOnnen Phosphorsaure. Ka.iumdihydrogenphospha.oder DiKa»umhydro- 
genphospha. oder die emsprechenden Nabium haiflgen Seize verwende. werden. 

C^biKlner^nnW^mMedK^ 

Besonde^s geefcneie Cheiatbiidner umfassen Dihydroxyphenoie, wie Ca.echoioderPro.oca.e- 

35 chuat, oder organische Sauren. wie Citronensaure. 

DieerTmdu.wrnaAaingesetz.enFermen.a.^^ 
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^^r^p?-""*" ° der WaCh — - *"« beisp.e.swefee Bteti „ 
fal^n^T . ' N " ! °" nS3Ure ' Washed 

5 stufen zugesetzt werden Die oel-7 Ku,tUrmed,um k °"<™ Qberdies geeignete Vor- 

Samtliche Medienkomponenten werden, entweder durch Hitee <20 min hpii.K . 
oderdurch Sterimitration, sterilisiert Die Kom^f T~ ' ' 121 ° C) 

s=r~~r= = 

NatturnhydroxJd. ^hydrox*. r^TSTT ^ b- " ta Ve * llW ""9- «* 
wie Phosphorsaure Oder LZ.,' 7T . ^n-aXwasaer odersaure Verbindunaw 

^-TernperaturderK^rHe^ 

MM bis s,*, e.„ Max,™. des oew0nscftten oct^^r " lan9e 

Die so ertialtenen, insbesondere L-Methionin *nth=it ■ 

Vorteilhafl 1st auBerdem auch, wenn die Fermentation zumfndest am PnH • . 

wahrend dieser2eitdif»Kr.n^o n ^« Das he,Bt » dass 
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Die FermentationsbrQhe wird anschlie&end weiterverarbeitet Je nach Anforderung kann die 
Biomasse ganz oder teilweise durch Separationsmethoden. wie z. B. Zentrifugation. Filtration. 
Dekantieren oder einer Kombination dieser Methoden aus der FermentationsbrOhe entfemtoder 
vollstandig in ihr belassen werden. 

AnschlieBend kann die Fermentationsbruhe mit bekannten Methoden, wie z. B. mit Hilfe eines 
Rotationsverdampfers, DGnnschichtverdampfers. Fallfilmverdampfers. durch Umkehrosmose, 
oder durch Nanofiltration, eingedickt beziehungsweise aufkonzentriert werden. Diese aufkon- 
zentrierte FermentationsbrOhe kann anschlieflend durch Gefriertrocknung, Spruhtrocknung. 
Spruhgranulation oder durch anderweitige Verfahren aufgearbeitet werden. 

Es ist aber auch moglich die schwefelhaltigen Feinchemikalien. insbesonder L-Methionin. weiter 
aufzureinigen. Hierzu wird die produkthaltige BrOhe nach dem Abtrennen der Biomasse einer 
Chromatographic mit einem geeigneten Harz unterworfen. wobei das gewGnschte Produkt oder 
die Verunreinigungen ganz oder teilweise auf dem Chromatographieharz zuruckgehalten wer- 
den. Diese Chromatographieschritte kdnnen ndtigenfalls wiederholt werden, wobei die gteichen 
oder andere Chromatographieharze verwendet werden. Der Fachmann ist in der Auswahl der 
geeigneten Chromatographieharze und ihrer wirksamsten Anwendung bewandert Das gereinig- 
te Produkt kann durch Filtration oder Ultrafiltration konzentriert und bei einer Temperatur aufbe- 
wahrt werden. bei der die Stabilitat des Produktes maximal ist 

Die Identitat und Reinheit der isolierten Verbindung(en) kann durch Techniken des Standes der 
Technik bestimmt werden. Diese umfassen Hochleistungs-FIQssigkeitschromatographie (HPLC). 
spektroskopische Verfahren. Farbeverfahren. DQnnschichtchromatographie. NIRS. Enzymtest 
oder mikrobiologische Tests. Diese Analyseverfahren sind zusammengefaBt in: Patek et al. 
(1994) Appl. Environ. Microbiol. 60:1 33-140; Malakhova et al. (1 996) Biotekhnologiya 1 1 27-32; 
und Schmidt et al. (1998) Bioprocess Engineer. 19:67-70. Ulmann's Encyclopedia of Industrial 
Chemistry (1996) Bd. A27. VCH: Weinheim. S. 89-90. S. 521-540. S. 540-547. S. 559-566. 575- 
581 und S. 581-587; Michal. G (1999) Biochemical Pathways: An Atlas of Biochemistry and Mo- 
lecular Biology, John Wiley and Sons; Fallon. A. et al. (1987) Applications of HPLC in Bioche- 
mistry in: Laboratory Techniques in Biochemistry and Molec ular Biology. Bd. 17. 

Die Erfindung wird nun anhand der folgenden nicht-limitierenden Beispiele und unter Bezug- 
nahme auf beiliegende Figuren naher beschrieben. Dabei zeigt 



Figur 1 die Plasmidkarte zu Plasmid pClysC; 
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Figur 2 die Plasmidkarte zu Plasmid pCISIysCthr311ile; 
Figur 3 die Plasmidkarte zu Plasmid pCPhsdhmetY_Mt 

Restn^onsschnittstellen mit der entsprechenden Positionsangabe in Klammem sind in den 

T r 9e9eben ' WeSenaiCHe S6qUen2abschnitte *- fettgedruckt beschrieben. 
KanR steht fur Kanamyan-Restistenzgen; ask stent fur Aspartatkinasegen 

Beispiel 1: Konstruktion von pCLiK5MCS 
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25 



30 



Zunachst warden Ampici.linresistenz und Replikationsursprung des Vektors pBR322 mit den 
0,,gonuk,eo,den P 1.3 (SEQ ID NO:55) und P 2.3 (SEQ ,D NO:56) mit HOfe der Polyme^ 
Kettenreaktion (PCR) amplifiziert 



p1.3 (SEQ ID NO:55) 

5'-CCCGGGATCCGCTAGCGGCGCQCCGGCCGGCCCGGTGTGAAATACCGCACAG-3' 
p2.3 (SEQ ID NO:56) 

GGCCTCG-3' 



S'-TCTAGACTCGAGCGGCCGCGGCCGGCCTTTAAATTGAAGACGAAAG 



35 



Neben den pBR322 komp.emen.Sren Sequent, enthalt das OHgonuktaoBd d1 3 fSEO id 
N G: 5 S )ln5 ,3. Ric ^ 

£££ das d °" s « UMe °* > p23 (SEQ ,D NO:56 > h « * 

p™;: ZZrT vT Pm, °^- A GUWe to ^ ^^Academ* 
Press (1990)) m,. PfcTurbo Polymerase < Strateg ene. La Jo»a. USA) dumhaeanrt. Das emalte . 

neDNAF^ent^elnerGr^aevonungefahr^tKb wurde ml , den, GFX-PCR DNAand 
G ^~«^KH ( AmemnamP,«m,acia^ 

n* Die s,um pfen Hnden des DNA-P rag men,es wurden ml, d9m ^d DNA „^ 

D,e 9 n 0 s^ Mannhein,, nacr, Angaben des Herstellers mi , el nander n 9tert und der 
sa^nach Slandardme^den „,e In Sambrooke, el. (Molecular Cloning. A Laboratory^Uariual 
Cold spnns Harbor. beschneben(19 8 9». in Kompeteme E.co,iXL-,B.ue (Sta.aaene .r2a 
USA) tangle*. Bne Selektlon au(p , asmld ^s^Cn 
TOTOro. ^PgTW ) l,^ en Lb Agar (Lennox, 1955, V irolofly , ,.. 190) t^ ' 

Die Pbsmid-DNA ernes tadMteh. Klons wurde mi. dem Q iaprep Spin Mlnjp(Bp „ en 

T„ ~ T ^ HerSte " ere iS °" ert 0ber ~ionsverdaus O^r^ Da! Jo 
erhallene Plasmid email den Namen pCLIKI. 
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Ausgehend vom PlasmidpWLTI (Uebl etal., 1 992) als Template fQreine PCR Reaktlon wurde 
mit den Oligonukleotiden neol (SEQ ID NO:57) und neo2 (SEQ ID NO:58) eine Kanamycin- 
Resistenzcassette amplifiziert 

neol (SEQ ID NO:57): 

5--GAGATCTAGACCCGGGGATCCGCTAGCGGGCTGCTAAAGGAAGCGGA-3' 

neo2 (SEQ ID NO:58): 
0 5-GAGAGGCGCGCCGCTAGCGTGGGCGAAGAACTCCAGCA-3' 

Neben den zu P WLT1 komplementaren Sequenzen. enthalt das Oligonukleotid neol in 5'-3« 
Richtung die Schnittstellen fOr die Restriktionsendonukleasen Xbal. Smal , BamHI, Nhel und das 
Oligonukleotid neo2 (SEQ ID NO:58) in 5'-3' Richtung die Schnittstellen fur die Restriktionsen- 
5 donukleasen AscI und Nhel. Die PCR Reaktion wurde nach Standardmethode wie Innis et al. 
(PCR Protocols. A Guide to Methods and Applications, Academic Press (1990)) mit PfuTurbo 
Polymerase (Stratagene. La Jolla, USA) durchgefuhrt Das erhaltene DNA Fragment miteiner 
Gr6fte von ungefahr 1 ,3 kb wurde mit dem GFX-PCR. DNA and Gel Band Purification Kit (A- 
mersham Pharmacia. Freiburg) nach Angaben des Herste.lers gereinigL Das DNA-Fragment 
20 wurdemitden Restriktionsendonukleasen Xbal und AscI (NewEngland Biolabs, Beverly, USA) 
geschnitten und im Anschluft daran emeut mit dem GFX-PCR. DNAand Gel Band Purification 
Kit (Amersham Pharmacia. Freiburg) nach Angaben des Herstellers gereinigt Der Vektor 
P CUK1 wurde ebenfalls mit den Restriktionsendonukleasen Xbal und AscI geschnitten und m,t 
alkalischer Phosphatase (Roche Diagnostics. Mannheim) nach Angaben des Herstellers 
25 dephosphoryliert Nach Elektrophorese in einem 0,8%igen Agarosegel wurde der linearisierte 
Vektor (ca 2 1 kb) mit dem GFX-PCR. DNA and Gel Band Purification Kit (Amersham Pharma- 
cia Freiburg) nach Angaben des Herstellers isoliert Dieses Vektor-Fragment wurde mit Hitfe 
des Rapid DNA Ligation Kit (Roche Diagnostics, Mannheim) nach Angaben des Herstellers mit 
dem geschnittenen PCR Fragment ligiert und der Ligationsansatz nach Standardmethoden wie 
30 in Sambrook et al. (Molecular Cloning. A Laboratory Manual. Cold Spring Harbor, beschrie- 
ben(1989)) in kompetente E.coli XL-1 Blue (Stratagene, La Jolla, USA) transformiert Eine Selek- 
tion auf Pjasmid tragende Zellen wurde durch das Ausplattieren auf Ampicillin (SOpg/ ml) und 
~ Kanamycin (20M9« haltigen LB Agar (Lennox. 1955, Virology, 1:190) erreicht 

35 Die Plasmid-DNA eines individuellen Klons wurde mit dem Qiaprep Spin Miniprep Kit (Qiagen, 
Hilden) nach Angaben des Herstellers isoliert und uber Restriktionsverdaus QberprOa Das so 
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erhaltene Plasmid erhalt den Namen pCLiK2. 
^VakrorpCLrKZv^^ 

USA) gaschnnlen. Nach Elaktrophorase in ainam 0,8%igen Agarosegel wurda ein ca 2 3 Kb 
groBas Vaktorftagman. mi, dan, GPX-PCR. DNA and Gel Band Purificatjon m ^ 

T ' ^^^^^^^n-ohAngabencesHe.^ 
ralrgrar, und der Lrgatronsansa* nach S.andardma«hodan «ra in Sam.Kouka.al. (Mo.ecu.arCk, 
rang. A Laboratory Manua., Cok, Spring Harbor, beschrieben (1989)), i„ kompe-en.. E .coiiXL. 
I" T ^ JO " a - USA) ' ransfom " ert - E "» Se '^n Ptasn*, bagende Ze«en 

DtePrasn^NAainasindMdua.anKionswurtan,,, dam Qtaprep Spin MM.aep K* (Qtegen. 
H den, nach Angaban das Hem«e..em iso,ier, and Obar Res«c«onsverda„s abarpnm Das aa 
erhaltene Plasmid erhalt den Namen pCUK3. 

^sgehendvomRasmidpWLQ^ 

m.t den Ohgonuk.eot.den c 9 1 ((SEQ ,D NO:59) und cg2 (SEQ ,D NO:60) der Replikation- 
20 sursprung pHM1519 ampirefert. P " 



10 



15 



cg1 (SEQ ID NO:59): 

.-3' 



5--GAGAGGGCGGCCGCGCAAAGTCCCGCTTCGTGAA 



25 cg2 (SEQ ID NO:60): 

5'-GAGAGGGCGGCCGCTCAAGTCGGTCAAGCCACGC-3' 



30 



35 



Neben den zu pWLQ2 komp.emenU.ren Seguenzen. an.hal.an dia OiigonukiaoMacgl (SEQ ID 
NO:59) and og2 (SEQ ,D N O:60, Schni«s telten ,0rd,e ResblWonsendonuklease Not BiaPCR 

Appircatons, Academic Presa (1 990,) ml. PftrTurbo Poiymarasa (Sbatagene. La Jaiia USA) 

!" ' . l°r T e .": ° NA Fra 9 ~ °'" ^ ™ -aga&az **** 

GF^PCR DNA and Ga, Band Pardon Ki« ( Ame re ham Pharmacia. Frelbura) nach ^7 
des Harsranars ge^nrgL Daa DNA- Fra9m an, wurda nri, dar Raa.nkBonsandonak.aasa NoU 
(Naw England Brolabs. Beverfy, USA) gaachniHan und im Anschlua daran amaa. ma d.m 
-*-CR. DN AandGe,BandPu, ffl ca 0 onK«^ 




I^^P2003/009453 

WO 2004/024933 29 

des Hersteliers gereinlgL Der Vektor pCLK3 wurde ebenf* n* der Restrikttonsendcnuklease 
2 ge^nZund nL^scnsr Phosphatase (Roche Diagnose. Mann,*)) nacb Anga- 

da Ir lineanslerte VeHo, (ca. 2.3*b) - dem GPX-PCR. DNA and Get Band Punficatoon Kit 
am Pha,macia. Freiburg) nacb Angaban des HersteUers isotiert. Dieses VeK£ 
™n«wurde mitHWe das Rap* ONALigation Ki.CRachaDiagnost.ca.Mannhe.mJnachA.v 

mi, dem gescnnibenen PCR Fmgmen, Kgier. und der UgaUonsansa^ 

^1^^^(1989))^^^^^ 

^olert Bne SeieKUon au, Plasmid Uganda Ze«en wunde d«-h das Auspiatte™ au, 
Kanamydn(20ug/m,)hamgen L BAgar(Unno,, 1955. Wc4ogy. 1:190) erreicht 

Die Plasmld-DNA eines indlvidueUan Klons wurda mil dem Qiaprep Spin Miniprep 
H LnZcb Angaban das H^. und Obe, Resbiidionsverdaus Obe.pnm. Oas so 

erhattene Plasmid eihaltden Namen pCUK5. 

pn, die Enveitening -on pCUkS um elne .multiple olonlng site" (MCS) wurden die balds syntnefr 
^ et^and llp*n— « Ollgonu.deo.da HS445 ((SBO ,D N^,^ 
(SEQ ID NO.-62), die Scbnibstellen «r die Restn,oionsendonuk,easen Swa., M Aaa. ApaK 
W18 1< Ndal. Spe.. EcoRV. Sa... Clal. BamH.. Xba. und Sma. enthaK*, dumb gemem- 
sames eriiteen auf 95 C und langsames abkOhlen zu einem doppelstrSngigen DNA-Fragment 

veretnigt 



^^^GACCTAGGGATATCGTCGACATCGATGCTCTTCTGCGTTAATTAACAATTGGGATCC 
TCTAGACCCGGGATTTAAAT-3' 



5'^ATC^TTAAA^C^CGGGTCTAGAGGATCCCAATTGTTAATTAACGCAGAAGAGC/^CGA 

tct^ga^gatatccctaggtccgaactagtcatatgacgcgtggtaccgggcccgacgtc 
aggcctctcgagatttaaat-3' 



35 



Der Vektor pCLiKS wurde mi. den RasulKUonsendonukiease Xno, und BamH, (New England 
Z Lbs Bely. USA) gescbniben und mi, a.ka«scher Phosphatase (. (Roebe D,agnosbcs. 
^nbelm), nach Angaben des HersteHers depbospboryliert Nacb BaKbopbore m 
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0.8%igsn Agarosege. wurde der Bnearislerte Vektor (ca. 5.0 Kb) mil dem GFX~PCR, DNA and 

Z. Dfe K " <Amereham ^^•^^^JnachAngabandesHe^is,, 

berL Dreses Vektor-Fragmen. wurde mi. Hiife das Rapid DNA Ligation KK (Roche Dtagnoaiies 
Mannhe,m> naoh Angaben das Hersteiiers mi, dem synthelischen Dop ° n £ 

5 F r a gm a„ tkgiert undde,U 9 a, to o S ansa t nachS ter ,dard^anv* i nSan^"a. (mI 
10 

Die Piasmid-DNA aines individuaiien Kions wurde mH dam Qiaprep Spin Mi„, pre p KH (Qiagan 
H,«e„) naoh Angaben das Hesters isoiier, und Ober Resblkbonsverdaus Oba^ D«"' 
erhaltene Plasmid email den Namen pCUKSMCS. "°™Pnm. Das so 

15 Sequenaerungsreakbonen warden naoh Sanger e« ai. ( 19 77) Proceedings of me Naflonal Aca- 
demy of Sciences USA 74:5463-5467 rinrrhncf,-,^ rv o "cwunai /\ca- 

ABI Prism 377 a r To dur <*9efuhrt D,e Sequenziemeaktionen wurden mittels 

AB. Pnsm 377 (PE App. (ed B.osystems, Weiterstadt) aufgetrennt und ausgewertet 

Das entstandene Plasmid pCLiKSMCS ist als SEQ ID NO: 65 aufgefuhrt 

Beispiel 2: KonstruktJon von pCUKSMCS integrativ sacB 

PGR Reakfon wurde m,t den OKgonukleoUden BK1732 und BK1733 das Bacillus subtills sacB 
25 Gen (kodierend fur Levan Sucrase) amplifiziert 

BK1732(SEQIQ NO:63): 

5'-GAGAGCGGCCGCCGATCCTTTTTAACCCATCAC-3' 

30 BK1733 (SEQ ID NO:64): 

5'-AGGAGCGGCCGCCATCGGCATTTTCTTTTGCG-3' 



35 



BK1732 und BK1733^Th ° k ° mP ' em " Se ~ ■ — «- * Oifconukieobde 
BK1732 und BK1733 Schn.rts.eilen fur die Resfnkbonsendonukiease Nod. Die PCR Reaktion 

bona. Academic Press (, 99 0), mi, PbuTuroo Poiymerase (Sb.fagene. La Joll a. USA, 
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G^CR.DNAar^lBandPu^^^ 
des Herstellers gereinigt 

nom an BeisDiel 1 ) wurde ebenfalls mit der Restriktionsen- 

, hekn»nach Angaben des Heratelleis dephosphorylieit. Mach E |* M ™^^^™^ DNA and 
, .rrt,»*»inijnaefahr24kbgroliesVektorfragmentmitdeinGFX««PCR.DNAana 

Mannheim) nach Angaben des Herstellers mit J* (Molecular Cloning. A Laborato- 

ptatferen auf Kanamyein (20pg/ml) haltfeen LB Agar (lennox. 1955. V,rology. 
„ o. -« DMA aines IndWiduellen Klona wurde mit dem Qiaprap Spin Minipiep Kit (Qiagen. 

erhaitene Plaamid erhalt den Namen pCLiKSMCS Integra*, aacB. 

Senuenzierungsree.d.onenwu.den nach Sanger e«a..(1977)Proceed,ngaof the 
25 Z oTs^ncea USA 74:5463-5467 durchgefQhrt. Die Seguenzienea.dK.nenwun.en - 
aTpL 377 (PE App..ed Btoaysten*. Wei.ers.adt) aufget^n. und ausgewenet 

Das en te «andene P.aam.d pCUK5MCS in.eg ra «v sacB is. e.a SEQ .0 NO: 66 au<ge«hrt 

30 weKereVeK^ndiezurerflndungsgem^ 

geeignet aind. konnen in analoger Wetee herste.lt werden. 

Belsple. 3: .so.ien.ng des .ysC Gens aus den, C. g.uta m ieum Stemm LU1479 

« , m ersten Sehnt. der Stammkonsfuktion sol. ein a,le..scher Austausch des .ysC V"*""* 
^etnd «r das Enzym Aspartatkinase. ta C. gluta-nicum ATCC13032, kn «o,genden LU1479 
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ganannt durchgafflhrt werden. Dabai so« in, lysC Gen ein NukleoWaustauscn durchgafahr, 

n:. so t im resu,,terenden ^ dte Amin ° saure ^ - - ^ 3 rri 

Aminosaure lie ausgetauscht ist 

Ausgehend von der chromosomalen DNA aus 1 1 ,i -r 

■ laicii l/ixm aus LU1479 als Template fureine Por D e =u;„„ 

y ^oiraiag ene USA) nach Angaben des Herstellere amplifiziert Ch mm o. 
sornate DN* aus c. ^micum ATC C ,303 2 wurde nach Tauch a,al. (1995^33^ 
™ eta , (1994) 140:1817 . 1828 J o^^^ 

mant w,rd an sa,nam S'-Ende von ainam Sa» Rastriktt.nsscbn.a und an sainan^rT 
afcam M,u, RastnMonsacnn* iianfcart Vor dar Kioniarung wurda ^1^^ ™ 
durch d,aaa baidan ResW^^ ^ u „ d m , GFXIMpcR r^nd^l^T* 
cadon Kit (Amarsham P hamlacta . Frelburg) aufflerejni3t DNAand ^ Band Pui * 



15 SEQIDNO:67 

5-GAGAGAGAGACGCGTCCCAGTGGCTGAGACGCATC— 3* 
SEQ ID NO:68 

5'-CTCTCTCTGTCGACGAATTCAATCTTACGGCCTG— 3* 



rr D r P rrzr:~rr LB A9ar (unoox - i9k ' 

raaMtonan wurdan mittais ABIPrism ™ ; aTJIT 1 dUrch9<rfilhrt - °* 8-*-"— 

, ™ lsm377 < PEApplied Biosystems. Weiterstadt) aufoetrannfnnrt 
ausgawartat Das arhaitana P,a Smid pC 1S iysC >at ala SEQ ID NQ-69 aufoafuhd r 
chanda Plasmidkarta ist in Fig Ur , da^astellt aufgafuhrt. D,a antspra- 

Dfe Saguanz SEQ ID NO.69 umiass, dia fo/ganden wasanMchan Teirbareicha- 
LOCUS pCISUysC 5860 bp DNA circular 
FEATURES Location/Qualifiers 
COS" 1SS..1420 
/vntifkey="4 M 
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/label=lysC 
CDS complement 2) (3935..5356) 
/vntifkey="4" 

/label=sacB\(Bacillus\subtilis) 
promoter complement(5357..5819) 

/vntifkey="30" 

/label=Promotor\sacB 
C_region complement(391 3.-3934) 

/vntifkey="2" 

/label=sacB\downstreambereich 

CDS 1 974..2765 

/vntifkey="4" 

/label=Kan\R 
CDS complement(3032..3892) 

/vntifkey="4" 
/label=Ori\-EC\(pMB) 

11 kodierende Sequenz 
2 > auf Komplementarstrang 

Beispiel 4: Mutagenese des lysC Gens aus C. glutamicum 

i^r Gens aus C. glutamicum (Beispiel 3) wurde mit dem 
Qu.ckChangeK^Fa.^tra g durchg ef0hrL FQr den Austausch von 

nukleotidprimer synthetisiert 

S^eGCrcCACCGACATCATCTTCACCTOC^CTCGTTCCG^ 

^ggaTcgagggcaggtgaagatgatgtcggtggtgccg -3- 

! linden Enzym zu e,nem Aminosau^ubs^on in Pos,«on 311 (Thr^lle) (v* 
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Plasmid erhielt die Bezeichnung pCIS lysC thr31 1ile und 1st als SEQ ID NO:74 aufgefOhrt Die 
entsprechende Plasmidkarte ist in Figur 2 dargestellL 



5 Die Sequenz SEQ ID NO:74 umfasst die folgenden wesentlichen Teilbereiche: 

LOCUS P CiS\lysC\thr311ite 5860 bp DNA circular 
FEATURES Location/Qualifiers 
CDS 1) 155..1420 
10 /vntifkey="4" 
/label=|ysC 

CDS complement 2, (3935..5356) 
/vntifkey="4" 

/label=sacB\(Bacillus\subtilis) 
15 promoter complement(5357..5819) 
/Vntifkey= n 30" 
/label=Promotor\sacB 
C_region complement(3913..3934) 
/vntifkey="2" 

20 /'abel=sacB\downstreambereich 
CDS 1974..2765 
/vntifkey="4" 
/label=Kan\R 

CDS complement(3032„3892) 
25 Arntifkey="4" 

/Iabef=Ori\-EC\(pMB) 

1) kodierende Sequenz 

2) auf Komplementarstrang 
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Das Plasmid pCIS lysC thr31 1ile wurde in C. glutamicum LU1479 mittels Elektroporation wie bei 
Liebl. eta!. (1989) FEMS Microbiology Letters 53:299-303 beschrieben, transformiert Modifikati- 
onen des Protokolls sind in DE-A-10046870 beschrieben. Die chromosomale Anordnung des 
lysC-Lokus einzelner Transformanten wurde mit Standardmethoden durch Southemblot und 
Hybridisierung. wie in Sambrook et al. (1989), Molecular Cloning. A Laboratory Manual Cold 
Spnng Harbor, beschrieben, uberprCift. Dadurch wurde sichergestellt. dass es sich bei den 
Transformanten urn solche handelt. die das transformierte Plasmid durch homologe Rekombina- 
fon am lysC-Lokus integriert haben. Nach Wachstum solcher Kolonien Ober Nacht in Medien 
die kein Antiblotikum enthielten. wurder, die Zellen auf ein Saccharose-CM-Agarmedium (10% 
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Saccharose) ausplatliert und bet 30'C fOr 24 Stunden inkubiert 

Da das im Vektor pC.8 .ysC thr31 lite enthaHende sacB Gen Saccharose In ein ^acheaPro- 
du k, umwandeit, kOnnen nur seiche Ko.on.en anwachsen. die das sacB Gen dun* „nenzw»- 
tenhomologen Rekombinaoonaschnttzwischen dem Wildtyp lysC Gen und ™>^<*" 
.ysC thr31 1 »e deietiert naben. W*rend der homoiogen Rekombtnaton kann emwertordas 
WpGen Oder das mutierte Gen zusammenmitdemsacB Gen deietiert wemen.Wenn das sacB 
Gen zusammen mit dem Wildtyp Gen entfernt wird. resultiert eine mutierte Tranaformante- 

AnwachsendeKo.onienwumengepicld.undauteine^^ 

sucht Klone mi. deMenem SacB Gen mOssen gleichzeitg Kanamyc*«ena*»es "J****™* 
verhelten zelgen. Solche Kan-sensitiven K>one wurde im einem ScnDttetkoiben auf ,hre Lys,n- 
rr^tluntersucnt^eneBe.spie.ej.ZumVergleicn^ 

LU1479 angezogen. Kione mit einer gegenuberderKontrotle erhehten Lysir^utd.onwurden 
setetdiert chromosomaie DNA wurde gewonnen und der entsprechende Bereich des lysCGens 
; ^Ttrcn eine PCR-Reak«on amptiflziert und seguenztert. Ein soicber Kton mt. da, Etgen- 
ILf. erhohter Lysin-Synthese und neohgewiesener Mute.cn in tyaC an der Ste»e 932 wurde 
mittU1479lysC311»e bezelchnet). 

Beispiel 5: Herstelking Ethionln-resistenter C. glutamicum Stamme 

0 im^eitenScnrmderStemmKonstru^ 

spiel 4) behandefc urn ein. Ethionin-Reaistenz (Kese. H. NaKayama .CAgr. Bk* Chem. 39 153- 

106 1975 L-methionine product by methionine anaiog.esis.an. mutants 

g ,utemicum, zu induzieren: Eine ObernachttuHur «n BH.-Med.um (Drfco) wurde « Cto^e, 

•5 LnM pH S.5) gewaschen und bei 30'C fOr 20 min mi. N-Memyi-niaosoguanK... (1««U> 
5^4 ra .P^5)c^rKle 1 t N aohderBehand.ungn*demchem^Mu^^^ 

n loguanl warden die Zeiien gewaschen (CiUatputter SOmM pH S.5) undautem^n 
pladiert. das aus Randan Komponenten, berechne. auf 500ml. zusammengesetzt war 10g 
U)aSO. 0.5g KH 2 PO,0.5g Kj HPO 4 .0.125g MgSO.^. 21fl MOPS. 50mg CaCI, 5mg 

30 L.aoKa.echua^.SmgBioUn.lmgThiamin.SgnD.L-Emlonin (S^ Chem^ te Peu^tend). 
„H 7 0 Aullerdem anthieit das Medium 0.5m. einer SpurensaizlOsung auat 10g/l FeSO^H.O. 
L^^.0J««2^.^Wc^4:a<i^HiCfc^AI.8^w«^« 
01 MHCl gelbst. Das fertig zusammengestellte Medium wume sterilfiitnert und nach Zugabe von 
40ml steriler 50% Glucoseiasung. mi. flOssigem stenlem Agar in einer Endkonzentradon von 

35 1 ,5% Agar versetzt und in Kulturschalen ausgegossen. 
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Auf Platten mit dem beschriebenen Medium wurden mutagenisierte Zellen aufgebracht und 3-7 
Tage bei 30'C inkubiert. Erhaltene Klone wurden isoliert, mindestens einmal auf dem Selekti- 
onsmedium vereinzelt und dann auf ihre Methionin-Produktivitat in einem Schuttelkolben in Me- 
dium il untersucht (siehe Beispief 6 

5 

Beispiel 6: Herstellung von Methionin mit dem Stamm LU1479 lysC 311ile ET-16. 

Die in Beispiel 5 hergestellten Stamme wurden auf einer Agar-Platte mit CM-Medium fur 2 Tag 
bei 30°C angezogen. 

10 CM-Agar 

10,0 g/l D-Glucose. 2,5 g/.NaCI,2.0 g/l Hamstoff. 10.0 g/l BactoPepton (Difco) 50 
g/l Yeast Extract (Difco). 5.0 g/i Beef Extract (Difco). 22.0 g/l Agar (D«co). autoklaviert (20 min.. 
121 C) 



15 



AnschlieBend wurden die Zellen von der Platte abgekratzt und in Saline resuspendiert FOr die 
Hauptkultur wurden 1 0 m. Medium II und 0.5 g autoklaviertes CaC0 3 (Riedel de Haen) in einem 
100 ml Erlenmeyerkolben mitderZellsuspension biszu einer OD600nm von 1.5beimpftundf0r 
72h auf einem Orbita/schOtfler mit 200 Upm bei 30°C inkubiert 

20 Medium II: 

40g/l Saccharose 

60g/l Melasse (auf 1 00% Zuckergehalt berechnet) 

10g/l (NH4)2S0 4 
0.4g/J MgSO 4 *7H 2 0 
25 0.6g/l KH 2 P0 4 

0.3mg/I Thiamin*HCI 

1mg/l Biotin (aus einer 1 mg/ml steril filtrierten Stamml6sung die mit NH 4 OH auf P H 

8,0 eingestellt wurde) 
2mg/l FeS0 4 
30 2mgJ\ MnSO, 

mit NH 4 OH auf P H 7,8 eingestellt, autoklaviert (12rc, 20 min). Zusatzlich wird Vitamin B12 
(Hydroxycobalamin Sigma Chemicais) aus einer Stammlfisung (200 pg/ m |, steril filtriert) bis zu 
einer EndkonzentraOon von 100 pg/l zugegeben 



35 



Gebi.detes Methionin. sowie andere Aminosauren in der Kulturbruhe wurde mit Hiife der Ami- 
nosauresaure-Bestimmungsmethode von Agilent auf einer Agitent 1100 Series LC System 
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Hyperell AA-Saule (Agilent) stau. 

S Solche Klone wurden isoliert. deren Methlonin^uWvitat mlndestens doppeK so ho* war. wte 
rer s A^a„ g ss temm LU147 9 ^C3,1»e. B ns=^ e r W onv.rdamrd i ewe^V e ^ 

eingesatzl und bakam dla Bezeichnung LU1479 lysC 311«e ET-16. 

Bsisple. 7: K.on.arung von me«Y aus Mycobacterium Hfiercutosls und Ktonierung in das Plas- 
1 0 mid pC Phsdh metY_Mt 

Chromosomale DN A von Mycobacterium tuberculosis wurde von der American "^P® ^* ra *"^'^ 
Chromosom ^ au8 dem stamm ATCC 25S84 bezogen. Chromosomale 

15 Eikmanns et al. (1994) Microbiology 140:1817-1828 priSpariert 

MUdenOngonu W eo fl dpH,r«rSEQ I D N 0:7 5 undSEQID N 0:76.derch ro n™^DNAa« 

C. glutamiLm a.a Template und Pfu Tutbo Polymerase (Fa. Stratagene ^ZcH ^Z 
PoLerase-Kettenreaktlon (PCR) nach Standardmethoden wie Inms et al. (19go) PCR Pro*- 
20 ITa T«e «> Methods and Applications. Academic Press e* DNA Pmgmen, von caJSO 
^enplen aua dem nichtkodlemnden S-Bereich (Promotonegion) der ""T"^? 
o«rase(HsDH) amplifizien. Das ampUHzlerte Fragment istan aeinem 5'-Endevon ernerBamHI- 
— und an, 3-Ende von einem Ober das Olfco eingeluhden zu me.V aua 
Mycobacterium tuberculosis homologen Bereich flankieit 
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SEQ ID NO:75 
5'-GAGAGGATCCGGAAGGTGAATCGAATTTCGG -3* 



und 

SEQ ID NO:76 
30 5'-CTATTGCTG 



TCGGCGCTCATGATTCTCCAAAAATAATCGC -3' 



35 



Das erhaltene DNA Fragment wurde mitdem GFX™PCR. DNA and Ge, Band Purification Kit 
(Amersham Pharmacia. Freiburg) nach Angaben des Herste.lers gereinigt. 

Ausoehend von der chromosomalen DNA aus Mycobacterium tuberculosis als Template fOreine 



15 



20 
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Heroes ampldtoe* Das ampUffeiade Fragment a „ seinem 9 J 

Restnk tfa „ S schn i «s te »e,dleaberdasO lig oe i n 3 efah rtW u rt e. (Ia „ kI a rt . 
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SEQ ID N0:77 

S'-ATGAGCGCCGACAGCAATAG -3' 
und 

SEQ ID NO.-78 

5--GAACTCTAGATCAGAACGCCGCCACGGAC -3" 



FuZl' kT 88 T*~ FraBn,entWurde ral < *™ GFX^PCR. DNA and Gel Band 
Punflca.cn Kit (Amersnam Pham-acia. Freibcg, nach Angaben das Herste.^ g^inigt 

Inanerwelleren PCR Reaktion wurden die beiden oben emaltenen Fragmente gemeinsam als 
Tem P la,ee,ngeseUt Dumb dia mi,de m OflgcnuWaofldpna.ar SEQ ID NO:76 eingebmZ 2 
dan, me,V Fragment nomotogen Berelchen , kommt „ (m ^ paw j£^£ 

rj: sZ dT: r d Frasmente aneinander und einer vertans ™» - —» »zzz 

fT rt r. ^ Sb "^«hcda wurfe dabingebend mod" 

toert. dass d,a vetwendeten Ollgonukleotidprimer SEQ ID NO:75 und SEQ ID NO-78^Z 
Baginn des 2. Zykluses dam ReaktonsansaU zugegeben wumen. " 

Das ampll^e DNA Ftagmen, von unge«nr , , 6 «, ^ ^ GRCIM 

dan Rac^cnaanzyman BamH, undXba. (Rocbe Diabetica. Mannheim, gespalton undgZ 



30 
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Dar VektorpClikSMCS SEQ ID NO.-65. Im folgenden pCgenannt. wutdemitden Resbtkbonsen 

^n BamH, und Xba, (Rocbe Diagnostics. Mannheim, gescnniben und 

n^nach ele^pho^scher Aufbennung mi, GFX-PCR. DNA and Gal Band Punflcation M 



Das Vektomagmen, wutde zusammen mi, dam gascbnittanan und aufgereinloten PCR 
Fragmen, ml, Hllfa des Rapid DNA Ligatlcn K«, (Roche Diagnostics. Mannhe^ZtcZ" 
desHe^llgiertundderUgalicnsan^ 
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(Molecular Cloning. A Laboratory Manual. Cold Spring Harbor, beschrleben(1989)). In kompe- 
tente E coll XL-1Blue (Stratagene. La Jolla. USA) transformiert Eine Selektlon auf Plasmid 
tragende Zellen wurde durch das Ausplattleren auf Kanamycln <20ug/ml) haltigen LB Agar 
(Lennox, 1955, Virology, 1:190) erreicht 

Die Preparation der Plasmid DNA wurde nach Methoden und mit Materialien der Fa. Quiagen 
durchgefQhrt Sequenzierungsreaktionen wurden nach Sanger etal. (1977) Proceedings of the 
National Academy of Sciences USA 74:5463-5467 durchgefQhrt Die Sequenzierreaktionen wur- 
den mittels ABI Prism 377 (PE Applied Biosystems. Weiterstadt) aufgetrennt und ausgewertet. 

Das entstandene Plasmid pC Phsdh metY.Mt {Mycobacterium tuberculosis) 1st als SEQ ID 
NO:79 aufgefuhrt Die entsprechende Plasmidkarte 1st in Figur 3 dargestellt 

Die Sequenz SEQ ID NO:79 umfasst die folgenden wesentlichen Teilbereiche: 

LOCUS P C\Phsdh\metY_Mt 6591 bp DNA circular 21-JUL-2003 

FEATURES Location/Qualifiers 
CDS 166..1505 
/vntifkey="4" 

/1abel=metY\aus\M\tuberculosis 
CDS 1 855..2646 

/vntifkey="4" 

/label=Kan\R 
CDS 4927..6048 

/vntifkey="4" 

/label=Rep\Protein 
CDS 3919..4593 

/vntifkey="4" 

/label=ORR1 
CDS complement(2913..3773) 

/vntifkey="4" 

/label=Ori\-EC\(pMB) 

Beispiel a.Transformation des Stammes LU1479 lysC 31 1ile ET-16 mitdem Plasmid pC Phsdh 
metY_Mt 

Der Stamm LU1479 lysC 311ile ET-16 wurde mit dem Plasmid pC Phsdh metY_Mt nach der 
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beschnebenen Methode (Liebl. etai. (1989) FEMS Microblo^ Letter 53:299-303, Irans^ 
rert. D« Transforrrralionsmischung wurde auf CM-Ptotten plaltiert. die zusaWch 20 mg fl Kena- 
mycn enWetten. um eine Sateen auf P,as mI d.„a W9 e 2 e.,en zu erreiohen. ErnaKene Kan- 
res, s .ente Klone warden gepickl and vereinzett. Die MeWonin-Produkttvttat da, Klone wurde m 

PC Phsdh me.YM, produz.ene m Verg.eich LU1479 rysC 31 11a ET-16 signfflkan, ^ 
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Verfahren zur fermentativen HersteUung wenigstens einer schwefe.ha.tigen 
Feinchemikalie, welches folgende Schritte umfasst 



a) 



b) 



ika ie, weicnes iuiy<5" w ~— ■ _ . , .. .. 

F etnen a «on einer die gewOnscfcte schwefeihaKige Femchernikake 
produzierenden cc*yneformen BakterienkuKur. wobe. k, den co^fom-er, 
Baktenen zumindest alna ha.aro.cga Nuk.aoUdsaquenz exprim-er. wrd 
vvetehefOrein Protein mltO-AcatyRHon^sarin-Sufflrydn^Cmet^-AWMtet 

kodisrt^ 

Anreicherung der schwefelhaltigen Feinchemikalie im Medium oder in den 
Zellen der Bakterien, und 
c) isolieren der schwefelhaltigen Feinchemikalie. 

Verfahren nach Anspruch 1. wobei die schwefe.ha.tige Feinchemikalie L-Methionin 
umfasst 

Varfahren nach einem dar vortraraahandan Anspmche. wobe. d.a heterotoge :m*Y- 
kodtlda Nukteotidseguenz zur ma,Y-kodlarandan Seguenz aua Co^bactenum 
ST!! ATCC 1 3032 eine Seguenzho.oiogie von, weniger a,s 100% aufwa^t 

Varfahran nach Ansprach 3. wobe. die matY-kodlaranda Saguanz aus einem der 
folgenden Organismen abgeleitet ist 



Corynebactfirium diohteriae 



" y/|ycobacterium tuberculosis 

CDC1551 

Clostridium acetobutvlicum 



ATCC 14779 



ATCC 25584 



Bacillus halodurans 



Bacillus stearothermophiius. 



Chlorobium tepidum 



Synechococcus sp 



Emericella nidulans 



Bacteroides fragilis 



I actococcus lactis 



Bordetella bronchiseptica 



Pseudomonas aeruginosa 



Nitrosomonas europaea 



Sinorhizobium meliloti 



Thermotopa maritima 



Streptococcus mutans 
Burkholderia cepacia 



Deinococcus radiodurans 



ATCC21591 



ATCC 12980 



ATCC 49652 



ATCC27104 



ATCC 36104 



ATCC 25285 



ATCC 7962. 



ATCC 19395_ 



ATCC 17933 



ATCC 19718 



ATCC 4399 
ATCC 43589 



ATCC 25175 



ATCC 25416 



ATCC 13939 
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fai lUvJUUcaOLci CcipoUlalUS 


AiCC 11166 


PsaotAi i ra 1 1 q mi 1 l±« n i J n 

r^aoi6ur6iia rnuiiociQa 


ATCC 6530 


Clostridium difficile 




Campylobacter jejuni 


ATCC 33560 


Streptococcus pneumoniae 


ATCC 6308 


Saccharomyces cerevisiae 


ATCC 2704 


Kluyveromyces lactis 


ATCC 8585 


Candida albicans 


ATCC 10231 


Schizosaccharomyces pombe 


ATCC 24969 



Verfahren nach einem der vorhergehenden AnsprOche, wobei die metY-kodierende 
Sequenz eine kodierende Sequenz gemali SEQ ID NO:1, 3, 5. 7, 9, 11, 13, 15, 17, 19, 
21, 23. 25. 27. 29. 31. 33. 35. 37. 39. 41. 43. 45, 47. 49. 51 und 53 Oder eine dazu 
homologe Nukleotidsequenz, welche fQr ein Protein mit metY-Aktivitat kodiert, umfasst 

Verfahren nach einem der vorhergehenden AnsprOche, wobei die metY-kodierende 
Sequenz fur ein Protein mit metY-Aktivitat kodiert, wobei das Protein eine 
Aminosauresequenz gemali SEQ ID NO:2, 4, 6, 8, 10, 12, 14, 16, 18, 20. 22, 24, 26, 28, 
30, 32, 34, 36, 38, 40. 42, 44, 46, 48. 50, 52 und 54 Oder eine dazu homologe 
Aminosauresequenz, welche fOr ein Protein mit metY-Aktivitat stent, umfasst 

Verfahren nach einem der vorhergehenden AnsprOche, wobei die kodierende metY- 
Sequenz eine in coryneformen Bakterien replizierbare Oder eine stabil in das 
Chromosom intregrierte DNA Oder eine RNA ist 

Verfahren gemali Anspruch 7, wobei man 

a) einen mit einem Plasmidvektor transfonmierten Bakterienstamm einsetzt der 
wenigstens eine Kopie der kodierenden metY-Sequenz unter der Kontrolle 
regulativer Sequenzen tr§gt, oder 

b) einen Stamm einsetzt, in dem die kodierende metY-Sequenz in das Chromosom 
des Bakteriums integriert wurde 

Verfahren nach einem der vorhergehenden AnsprOche. wobei die kodierende metY- 
Sequenz uberexprimiert wird. 

Verfahren gemali einem der vorhergehenden AnsprOche. wobei man Bakterien 
fermentiert, in denen zusatzlich wenigstens ein weiteres Gen des Biosyntheseweges der 
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gewanschtenschwe^ 

es durch StoffwechseimetaboUte nicht in seiner Aktivitat beeinflusstwird. 



11. 



12. 

10 



c) 
d) 

15 e) 
0 
9) 
h) 

0 

20 j) 
k) 



30 
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Verfahren gema* einem der vorhergehenden AnsprQche. wobe, man Baktenen 
fermentiert, in denen wenigstens ein Stoffwechse^eg kindest tei^eise ausgeschaltet 
ist. der die Bildung der gewOnschten schwefeihaltigen Feinchemikalie verringert 

Verfahren gemSB einem der vorhergehenden AnsprOche, wobei man co^efo^e 
Baktenen fermentiert. in denen gie"^^ 

a) dem fOr eine Aspartatkinase kodierenden Gen lysC, 

b ) dem for die Giycerinaldehyd-3-Phosphat Dehydrogenase kodierenden Gen gap. 
dem for die 3-Phosphoglycerat Kinase kodierenden Gen pgk, 
dem fOr die Pyruvat Carboxylase kodierenden Gen pyc. 
dem fQr die Triosephosphat Isomerase kodierenden Gen tpi, 
dem fOr die Homoserin O-Acetyltransferase kodierenden Gen metA, 
dem fOr die Cystahionin-gamma-Synthase kodierenden Gen metB. 
dem fOr die Cystahionin-gamma-Lyase kodierenden Gen metC, 
dem fOr die Serin-Hydroxymethyttransferase kodierenden Gen giyA. 
dem fOr die Methylen-Tetrahydrofo.at-Reduktase kodierenden Gen metF. 
dem fOr die Vitamin B1 2 abhangige Methionin-Synthase kodierenden Gen metH. 
dem fOr die Phosphoserin-Aminotransferase kodierenden Gen serC 



13. 



|) uem ■«-" • r 

m) dem fOr die Phosphoserin-Phosphatase kodierenden Gen serB 
n \ dem fOr die Serine Acetyl-Transferase kodierenden Gen cysE. und 



25 o) 



a em iur ui« oci n 

dem for eine Homoserin-DehydroflerK.se kodierenden Gen horn, 

O^nm.eriodersomu.iertis,, dessdle korrespondierenden ^-^^f 
„k*. marten Proteinen. In fleringerem MaOe Oder rtcht durch SWf-echsekne.ebolUe 



in ihrer Aktivitat beeinfiusst werden. 



Verfahren gemSfc einem der vorhergehenden AnsprOche. wobei man coryneformen 
Baktenen fermentiert. in denen gleichzeitig wenigstens eines der Gene, ausgewahlt unter 

a) dem fOr die Homoserine-Kinase kodierenden Gen thrB. 

b) dem fOr die Threonin Dehydratase kodierenden Gen iivA, 

c) dem fur die Threonin Synthase kodierenden Gen thrC 

d) dem fOr die Meso-Diaminopimelat D-Dehydrogenase kodierenden Gen ddh 



ft 
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e) dem fOr die Phosphoenolpyruvat-Carboxykinase kodierenden Gen pck, 

f) dem fur die Glucose-6-Phosphat-6-lsomerase kodierenden Gen pgi. 

g) dem fur die Pyruvat-Oxidase kodierenden Gen poxB, 

h) dem fur die Dihydrodipicolinat Synthase kodiemden Gen dapA, 

i) dem fur die Dihydrodipicolinat Reduktase kodiemden Gen dapB; oder 
j) dem fOr die Diaminopicolinat Decarboxylase kodiemden Gen 

durch Veranderung der Expressionsrate Oder durch EinfQhrung einer gezielten Mutation 
abschwacht ist 



14. 



15. 



16. 



Verfahren gemaB einem oder mehreren der vorhergehenden Anspruche. wobei man 
Mikroorganismen der Art Corynebacterium glutamicum einsetzL 

Verfahren zur Herstellung eines L-Methionin haltigen Tierfuttermittel-Additjvs aus 
FermentationsbrQhen, welches folgende Schritte umfasst 

a) Kultivierung und Fermentation eines L-Methionin produzierenden 
Mikroorganismus in einem Fermentationsmedium; 

b) Entfemung von Wasser aus der L-Methionin haltigen FermentationsbrQhe; 

c) Entfemung der wahrend der Fermentation gebildeten Biomasse in einer Menge 
von 0 bis 100 Gew.-%; und 

d) Trecknung der gemaB b) und/oder c) erhaltenen Fermentationsbriihe, urn das 
Tierfuttermittel-Additivin dergewunschten Pulver-oderGranulatfomizuerhalten. 

Verfahren gemaB Anspruch 15, wobei man Mikroorganismen gemaB der Definition in 
einem der Ansprfiche 1 bis 14 einsetzt. 



WO 2004/024933 



• 



1/3 



Fig. 1 
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Fig- 2 



Aatl (5115? 
OdI(4997) 
KspM (4766) N \^ S Sj 
Hpal (47^) * % 
CfaI(466o} 
sacB (Bacillus subtilis) 
A5P718 (4295) 
ACC65I (4295) - 
KspM (3944) 

Hpal (39441^?^. 
sacB downstreamberelch / 
Nofl (3906) 

Ori -EC (pMB) 





pCIS lysC thr311ile 

5860 bp 




Nhel (2940) 



Afhil (11) 

XbdL (305) 

r^Ncoi (400) 

Bgin(54i) 
>stl(629) 

ask 

Pstl (1048) 
Austausch 311 

{ BglU (1126) 
ftidin (U37) 
EcoM(i577) 
\Sa/I(i583) 
CIaI(i590) 
Vfiamffl (1620) 
; XbaI(i626) 
\ \SmaI(i634) 
\ Wl(i647) 
BgtU (1939) 
Pstl (2156) 
KanR 
Ncol (2535) 





THIS PAGE BLANK (uspto) 




WO 2004/024933 



/EP2003/009453 



3/3 



Fig. 3 
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SEQUENZPROTOKOLL 

<110> BASF AG 

<120> Verfahren zur Herstellung schwef elhaltiger Feinchemikalien 
<130> M/43128 
<160> 66 

<170> Patentln version 3.1 

<210> 1 

<211> 1317 

<212> DNA 

<213> Corynebacterium diphtheriae 
<220> 

<221> CDS 

<222> (1)..(1317) 

<223> 



<400> 1 

atg cca aca aaa tac gat aat tec aat gec aac aaa tgg ggt ttc gag 48 
Met Pro Thr Lys Tyr Asp Asn Ser Asn Ala Asn Lys Trp Gly Phe Glu 
15 10 15 

act cgc tec ate cac gca gga caa age gtc gat agt gat acc agt gec 96 
Thr Arg Ser lie His Ala Gly Gin Ser Val Asp Ser Asp Thr Ser Ala 
20 25 30 

cgc aac eta ccg att tac ctg aca tea teg tac gtt ttt aat gac gec 144 
Arg Asn Leu Pro lie Tyr Leu Thr Ser Ser Tyr Val Phe Asn Asp Ala 
35 40 45 

gaa cac gca gca aac cgc ttc aac ctt tec gac gee ggc ccg gtt tac 192 
Glu His Ala Ala Asn Arg Phe Asn Leu Ser Asp Ala Gly Pro Val Tyr 
50 .55 60 



tct cgc ctg acc aac cca act gtc gcg gca gtc gaa gaa cgc eta gee 
Ser Arg Leu Thr Asn Pro Thr Val Ala Ala Val Glu Glu Arg Leu Ala 
65 70 75 80 



240 
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aat ctt gaa ggt ggc gta cac gcc gta ctt ttc get tec gga atg gec 288 

Asn Leu Glu Gly Gly Val His Ala Val Leu Phe Ala Ser Gly Met Ala 

85 90 95 

gcc gaa acc gcc gca ate etc aac ate gcc cgc gcg ggt tec cac ate 336 

Ala Glu Thr Ala Ala lie Leu Asn lie Ala Arg Ala Gly Ser His lie 
100 105 110 

gtg tec agt cct cgc att tac ggc ggc acc gaa aca etc ttt gcc gtc 384 

Val Ser Ser Pro Arg lie Tyr Gly Gly Thr Glu Thr Leu Phe Ala Val 
115 120 125 

aca ttg gca cgc ctg ggc ate gaa acc act ttc gta gaa aat cct gac 432 

Thr Leu Ala Arg Leu Gly lie Glu Thr Thr Phe Val Glu Asn Pro Asp 
130 135 140 

gac cca gcc tea tgg gag get gca gtt caa gac aac acg gta get etc 480 

Asp Pro Ala Ser Trp Glu Ala Ala Val Gin Asp Asn Thr Val Ala Leu 
145 150 155 160 

tac gga gaa acc ttc get aat cca caa gca gac gtg ctt gat att ccc 528 

Tyr Gly Glu Thr Phe Ala Asn Pro Gin Ala Asp Val Leu Asp lie Pro 

165 170 175 

gca ate gca gag gtt gcc cat aaa cat caa gta cca ctg ate gtc gac 576 

Ala lie Ala Glu Val Ala His Lys His Gin Val Pro Leu lie Val Asp 
180 185 190 

aac acc etc gca acc gca gcc ctt gta cgc ccc etc gaa etc ggt gca 624 

Asn Thr Leu Ala Thr Ala Ala Leu Val Arg Pro Leu Glu Leu Gly Ala 
195 200 205 

gac gtc gtc gtg gca tec eta acc aag ttc tac acc gga aat ggc tec 672 

Asp Val Val Val Ala Ser Leu Thr Lys Phe Tyr Thr Gly Asn Gly Ser 
210 215 220 

gga etc ggc gga gtg ctt ate gac ggc gga aac ttc gac tgg acc gtc 720 

Gly Leu Gly Gly Val Leu lie Asp Gly Gly Asn Phe Asp Trp Thr Val 
225 230 235 240 

aca cgc aac ggc gaa ccg ate ttc ccc gac ttt gtc acc cca gat ccc 768 

Thr Arg Asn Gly Glu Pro lie Phe Pro Asp Phe Val Thr Pro Asp Pro 

245 250 255 

gcc tat cac ggt etc aag tat tec gat ctt ggt gcc ccc gcc ttc gga 816 

Ala Tyr His Gly Leu Lys Tyr Ser Asp Leu Gly Ala Pro Ala Phe Gly 
260 265 270 

eta aag get cgc gtc gga etc ctg cgc gac acc ggc gca gcc cca tea 864 

Leu Lys Ala Arg Val Gly Leu Leu Arg Asp Thr Gly Ala Ala Pro Ser 
275 280 285 

cca etc aac gca tgg ate acc gca caa ggg etc gac acc etc teg eta 912 

Pro Leu Asn Ala Trp lie Thr Ala Gin Gly Leu Asp Thr Leu Ser Leu 
290 295 300 

cga gta caa cgc cac aac gaa aac gca etc gca gta gca caa ttc etc 960 

Arg Val Gin Arg His Asn Glu Asn Ala Leu Ala Val Ala Gin Phe Leu 
305 310 315 320 



gcc aac cac gag aaa gta gcc aag gtt aac tac gca ggc ctt ccc gac 
Ala Asn His Glu Lys Val Ala L»y s Val Asn Tyr Ala Gly Leu Pro Asp 



1008 
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325 



330 335 



tec cct tgg tac cca gtc aaa gaa aaa etc gga ttc gac tac ace ggc 
Ser Pro Trp Tyr Pro Val Lys Glu Lys Leu Gly Phe Asp Tyr Thr Gly 
340 345 350 

tec gta ctt tec ttt gac gtt aaa ggt gga aaa aac gaa gca tgg cgc 
Ser Val Leu Ser Phe Asp Val Lys Gly Gly Lys Asn Glu Ala Trp Arg 
355 360 365 

ttt ate gac gca etc aaa eta cac teg aac etc gee aac gtc gga gac 
Phe He Asp Ala Leu Lys Leu His Ser Asn Leu Ala Asn Val Gly Asp 
370 375 360 

gta cgt tec etc gta gtc cac cca gcg ace ace acg cac tea caa teg 
Val Arg Ser Leu Val Val His Pro Ala Thr Thr Thr His Ser Gin Ser 
385 390 395 400 

gaa gaa teg gca ctt eta gee gca gga att aat caa gca ace ate cga 
Glu Glu Ser Ala Leu Leu Ala Ala Gly He Asn Gin Ala Thr He Arg 
405 410 415 

etc tec gtc ggc ate gaa tec ate gac gac ate ate gee gac etc aca 
Leu Ser Val Gly He Glu Ser He Asp Asp He He Ala Asp Leu Thr 
420 425 430 

gca ggt ttc gac gca ate taa 
Ala Gly Phe Asp Ala He 
435 



<210> 2 

<211> 438 

<212> PRT 

<213> Corynebacterium diphtheriae 

<400> 2 

Met Pro Thr Lys Tyr Asp Asn Ser Asn Ala Asn Lys Trp Gly Phe Glu 
! 5 10 15 

Thr Arg Ser He His Ala Gly Gin Ser Val Asp Ser Asp Thr Ser Ala 
20 25 30 



1056 



1104 



1152 



1200 



1248 



1296 



1317 



Arg Asn Leu Pro He Tyr Leu Thr Ser Ser Tyr Val Phe Asn Asp Ala 

35 40 45 

Glu His Ala Ala Asn Arg Phe Asn Leu Ser Asp Ala Gly Pro Val Tyr 
50 55 60 



Ser Arg Leu Thr Asn Pro Thr 
65 70 



Val Ala Ala Val Glu Glu Arg Leu Ala 
75 80 
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Asn Leu Glu Gly Gly Val His Ala Val Leu Phe Ala Ser Gly Met Ala 
85 90 95 

Ala Glu Thr Ala Ala lie Leu Asn lie Ala Arg Ala Gly Ser His He 
100 105 110 

Val Ser Ser Pro Arg He Tyr Gly Gly Thr Glu Thr Leu Phe Ala Val 
115 120 125 

Thr Leu Ala Arg Leu Gly He Glu Thr Thr Phe Val Glu Asn Pro Asp 
130 135 140 

Asp Pro Ala Ser Trp Glu Ala Ala Val Gin Asp Asn Thr Val Ala Leu 
145 150 155 160 

Tyr Gly Glu Thr Phe Ala Asn Pro Gin Ala Asp Val Leu Asp He Pro 
165 170 175 

Ala He Ala Glu Val Ala His Lys His Gin Val Pro Leu He Val Asp 
180 185 190 

Asn Thr Leu Ala Thr Ala Ala Leu Val Arg Pro Leu Glu Leu Gly Ala 
195 200 205 

Asp Val Val Val Ala Ser Leu Thr Lys Phe Tyr Thr Gly Asn Gly Ser 
210 215 220 

Gly Leu Gly Gly Val Leu He Asp Gly Gly Asn Phe Asp Trp Thr Val 
225 2 30 235 240 

Thr Arg Asn Gly Glu Pro He Phe Pro Asp Phe Val Thr Pro Asp Pro 
245 250 255 

Ala Tyr His Gly Leu Lys Tyr Ser Asp Leu Gly Ala Pro Ala Phe Gly 
2fi 0 265 270 

Leu Lys Ala Arg Val Gly Leu Leu Arg Asp Thr Gly Ala Ala Pro Ser 
275 280 285 

Pro Leu Asn Ala Trp He Thr Ala Gin Gly Leu Asp Thr Leu Ser Leu 
290 295 300 

Arg Val Gin Arg His Asn Glu Asn Ala Leu Ala Val Ala Gin Phe Leu 
305 310 315 320 



Ala Asn His Glu Lys Val Ala Lys Val Asn Tyr Ala Gly Leu Pro Asp 
325 330 "* 335 
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Ser Pro Trp Tyr Pro Val Lys Glu Lys Leu Gly Phe Asp Tyr Thr Gly 
340 345 350 

Ser Val Leu Ser Phe Asp Val Lys Gly Gly Lys Asn Glu Ala Trp Arg 
355 360 365 

Phe lie Asp Ala Leu Lys Leu His Ser Asn Leu Ala Asn Val Gly Asp 
370 * 375 380 

Val Arg Ser Leu Val Val His Pro Ala Thr Thr Thr His Ser Gin Ser 
385 390 395 400 



Glu Glu Ser Ala Leu Leu Ala Ala Gly lie Asn Gin Ala Thr lie Arg 
405 410 415 

Leu Ser Val Gly lie Glu Ser He Asp Asp lie lie Ala Asp Leu Thr 
420 425 430 

Ala Gly Phe Asp Ala He 
435 

<210> 3 
<211> 1350 
<212> DNA 

<213> Mycobacterium tuberculosis 
<220> 

<221> CDS 

<222> (1)-.(1350) 

<223> 



<400> 3 

atg age gec gac age aat age ace gac gec gat ccg acc gcg cat tgg 

Met Ser Ala Asp Ser Asn Ser Thr Asp Ala Asp Pro Thr Ala His Trp 

! 5 10 15 

teg ttc gaa acc aaa cag ata cac get ggt cag cac cct gat ccg acc 

Ser Phe Glu Thr Lys Gin He His Ala Gly Gin His Pro Asp Pro Thr 

20 25 30 

acc aac gec egg get ctg ccg ate tat gcg acc acg teg tac acc ttc 

Thr Asn Ala Arg Ala Leu Pro He Tyr Ala Thr Thr Ser Tyr Thr Phe 

35 40 45 



48 



96 



144 



WO 2004/024933 ^ ^ PCT/EP2003/009453 

6/130 

gac gac acc gcg cac gcc gcc gcc ctg ttc gga ctg gaa att ccg ggc 192 
Asp Asp Thr Ala His Ala Ala Ala Leu Phe Gly Leu Glu He Pro Glv 
50 55 60 



240 



aat ate tac acc egg ate ggc aac ccc acc acc gac gtc gtc gag cag 
Asn He Tyr Thr Arg lie Gly Asn Pro Thr Thr Asp Val Val Glu Gin 
6S 70 75 80 

cgc ate gcc gcg etc gag ggc ggt gtg gcc gcg ctg ttc ctg teg teg 288 
Arg He Ala Ala Leu Glu Gly Gly Val Ala Ala Leu Phe Leu Ser Ser 
85 90 95 

999 cag gcc gcg gag acg ttc gcc ate ttg aac ctg gcc ggc gcg ggc 336 
Gly Gin Ala Ala Glu Thr Phe Ala He Leu Asn Leu Ala Gly 111 Slv 
100 105 no 

gat cac ate gtg tec age ccg cgc ctg tac ggc ggc acc tac aac ctg 384 
Asp Has He Val Ser Ser Pro Arg Leu Tyr Gly Gly Thr Tyr Asn Leu 
115 120 125 

ttc cac tat teg ctg gcc aag etc ggc ate gag gtc age ttc gtc gac 432 
Phe Has Tyr Ser Leu Ala Lys Leu Gly He Glu Val Ser Phe Val Asn 
130 135 140 

gat ccg gac gat ctg gac acc tgg cag gcg gcg gta egg ccc aac acc 480 
Asp Pro Asp Asp Leu Asp Thr Trp Gin Ala Ala Val Arg Pro Asn Thr 
145 150 155 160 

aag gcg ttc ttc gcc gag acc ate tec aac ccg cag ate gac ctg ctg S2 8 
Lys Ala Phe Phe Ala Glu Thr He Ser Asn Pro Gin He Asp Leu Leu 
165 170 175 

gac acc ccg gcg gtt tec gag gtc gcc cat ego aac ggg gtg ccg tta 576 
Asp Thr Pro Ala Val Ser Glu Val Ala His Arg Asn Gly Val Pro Leu 
180 185 190 

ate gtc gac aac acc ate gcc acg cca tac ctg ate caa ccg ttg gcc 624 
He Val Asp Asn Thr He Ala Thr Pro Tyr Leu He Gin Pro Leu Ala 
195 200 205 

cag ggc gcc gac ate gtc gtg cat teg gcc acc aag tac ctg ggc ggg 6 72 
Gin Gly Ala Asp He Val Val His Ser Ala Thr Lys Tyr Leu Sly Gly 
210 215 220 

cac ggt gcc gcc ate gcg ggt gtg ate gtc gac ggc ggc aac ttc gat 720 
Has Gly Ala Ala He Ala Gly Val He Val Asp Gly Gly Asn Phe Aso 
225 230 235 240 

tgg acc cag ggc cgc ttc ccc ggc ttc acc acc ccc gac ccc age tac 7«a 
Trp Thr Gin Gly Arg Phe Pro Gly Phe Thr Thr Pro Asp Pro Ser Tvr 
245 250 255 

cac ggc gtg gtg ttc gcc gag ctg ggt cca ccg gcg ttt gcg etc aaa 816 
His Gly Val Val Phe Ala Glu Leu Gly Pro Pro Ala Phe Ala Leu Lys 
260 265 270 

IS V** ;f? ^ 9 r Ct9 f tC ^ 9t 9a ° t3C " C tCg 3C 9 gCt tc 9 cc 9 ttc 864 
Ala Arg Val Gin Leu Leu Arg Asp Tyr Gly Ser Ala Ala Ser Pro Phe 

275 280 285 

aac gcg ttc ttg gtg gcg cag ggt ctg gaa acg ctg age ctg egg ate 912 
Asn Ala Phe Leu Val Ala Gin Gly Leu Glu Thr Leu Ser Leu Ara n e 
290 295 300 
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gag egg cac gtc gec aac gcg cag cgc gtc gec gag ttc ctg gec gec 
Glu Arg His Val Ala Asn Ala Gin Arg Val Ala Glu Phe Leu Ala Ala 
305 310 315 320 

cgc gac gac gtg ctt teg gtc aac tat gcg ggg ctg ccc tec teg ccc 
Arg Asp Asp Val Leu Ser Val Asn Tyr Ala Gly Leu Pro Ser Ser Pro 
325 330 335 

tgg cat gag egg gee aag agg ctg gcg ccc aag gga acc ggg gee gtg 
Trp His Glu Arg Ala Lys Arg Leu Ala Pro Lys Gly Thr Gly Ala Val 
340 345 350 

ctg tec ttc gag ttg gec ggc ggc ate gag gec ggc aag gca ttc gtg 
Leu Ser Phe Glu Leu Ala Gly Gly lie Glu Ala Gly Lys Ala Phe Val 
355 360 365 

aac gcg ttg aag ctg cac age cac gtc gee aac ate ggt gac gtg cgc 
Asn Ala Leu Lys Leu His Ser His Val Ala Asn He Gly Asp Val Arg 
370 375 380 

teg ctg gtg ate cac ccg gca teg acc act cat gec cag ctg age ccg 
Ser Leu Val He His Pro Ala Ser Thr Thr His Ala Gin Leu Ser Pro 
385 390 395 400 

gee gag cag ctg gcg acc ggg gtc age ccg ggc ctg gtg cgt ttg get 
Ala Glu Gin Leu Ala Thr Gly Val Ser Pro Gly Leu Val Arg Leu Ala 
405 410 415 

gtg ggc ate gaa ggt ate gac gat ate ctg gee gac ctg gag ctt ggc 
Val Gly lie Glu Gly He Asp Asp He Leu Ala Asp Leu Glu Leu Gly 
420 425 430 

ttt gee gcg gee cgc aga ttc age gee gac ccg cag tec gtg gcg gcg 
Phe Ala Ala Ala Arg Arg Phe Ser Ala Asp Pro Gin Ser Val Ala Ala 
435 440 445 

ttc tga 
Phe 



960 



1008 



1056 



1104 



1152 



1200 



1248 



1296 



1344 



1350 



<210> 4 

<211> 449 

<212> PRT 

<213> Mycobacterium tuberculosis 

<400> 4 

Met Ser Ala Asp Ser Asn Ser Thr Asp Ala Asp Pro Thr Ala His Trp 
1 5 10 15 



Ser Phe Glu Thr Lys Gin He His Ala Gly Gin His Pro Asp Pro Thr 
20 25 30 



Thr Asn Ala Arg Ala Leu Pro He Tyr Ala Thr Thr Ser Tyr Thr phe 
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35 40 45 

Asp Asp Thr Ala His Ala Ala Ala Leu Phe Gly Leu Glu lie Pro Gly 
50 55 60 

Asn lie Tyr Thr Arg lie Gly Asn Pro Thr Thr Asp Val Val Glu Gin 
65 70 75 80 

Arg He Ala Ala Leu Glu Gly Gly Val Ala Ala Leu Phe Leu Ser Ser 
85 90 95 

Gly Gin Ala Ala Glu Thr Phe Ala He Leu Asn Leu Ala Gly Ala Gly 
100 105 110 

Asp His He Val Ser Ser Pro Arg Leu Tyr Gly Gly Thr Tyr Asn Leu 
115 120 125 

Phe His Tyr Ser Leu Ala Lys Leu Gly lie Glu Val Ser Phe Val Asp 
13 0 135 140 

Asp Pro Asp Asp Leu Asp Thr Trp Gin Ala Ala Val Arg Pro Asn Thr 
145 150 155 160 

Lys Ala Phe Phe Ala Glu Thr He Ser Asn Pro Gin He Asp Leu Leu 
165 170 175 

Asp Thr Pro Ala Val Ser Glu Val Ala His Arg Asn Gly Val Pro Leu 
180 185 190 

He Val Asp Asn Thr He Ala Thr Pro Tyr Leu He Gin Pro Leu Ala 
195 200 205 

Gin Gly Ala Asp He Val Val His Ser Ala Thr Lys Tyr Leu Gly Gly 
210 215 220 

His Gly Ala Ala He Ala Gly Val He Val Asp Gly Gly Asn Phe Asp 
225 230 235 ^ 240 

Trp Thr Gin Gly Arg Phe Pro Gly Phe Thr Thr Pro Asp Pro Ser Tyr 
245 250 255 

His Gly Val Val Phe Ala Glu Leu Gly Pro Pro Ala Phe Ala Leu Lys 
260 265 270 



Ala Arg Val Gin Leu Leu Arg Asp Tyr Gly Ser Ala Ala Ser Pro Phe 
275 280 285 
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Asn Ala Phe Leu Val Ala Gin Gly Leu Glu Thr Leu Ser Leu Arg lie 
290 295 300 

Glu Arg His Val Ala Asn Ala Gin Arg Val Ala Glu Phe Leu Ala Ala 

305 310 315 320 

Arq asp Asp Val Leu Ser Val Asn Tyr Ala Gly Leu Pro Ser Ser Pro 
325 330 335 



Trp His Glu Arg Ala Lys Arg Leu Ala Pro Lys Gly Thr Gly Ala Val 
340 345 350 

Leu Ser Phe Glu Leu Ala Gly Gly lie Glu Ala Gly Lys Ala Phe Val 
355 360 365 

Asn Ala Leu Lys Leu His Ser His Val Ala Asn lie Gly Asp Val Arg 
37 0 375 360 

Ser Leu Val He His Pro Ala Ser Thr Thr His Ala Gin Leu Ser Pro 
385 390 395 400 

Ala Glu Gin Leu Ala Thr Gly Val Ser Pro Gly Leu Val Arg Leu Ala 
405 410 415 

Val Gly lie Glu Gly He Asp Asp lie Leu Ala Asp Leu Glu Leu Gly 
420 425 430 

Phe Ala Ala Ala Arg Arg Phe Ser Ala Asp Pro Gin Ser Val Ala Ala 
435 440 445 



Phe 

<210> 5 

<211> 1284 

<212> DNA 

<213> Clostridium acetobutylicum 
<220> 

<221> CDS 

<222> (1) • • (1284) 

<223> 
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<400> 5 

atg agt gaa gaa aga aaa ttt ggt ttt gaa aca tta cag gtt cat gca 48 
Met Ser Glu Glu Arg Lys Phe Gly Phe Glu Thr Leu Gin Val His Ala 
1 5 10 15 

gga caa gtt get gat cca act aca gga tea aga get gta cct att tat 96 
Gly Gin Val Ala Asp Pro Thr Thr Gly Ser Arg Ala Val Pro He Tyr 
20 25 30 

caa aca aca tea tat gta ttt aaa aat get gat cat gca gca aat tta 144 
Gin Thr Thr Ser Tyr Val Phe Lys Asn Ala Asp His Ala Ala Asn Leu 
35 40 45 

ttt caa ttg aaa gaa cct gga aat gta tat aca agg ata atg aat cca 192 
Phe Gin Leu Lys Glu Pro Gly Asn Val Tyr Thr Arg He Met Asn Pro 
50 55 60 

aca act gat gta ttt gaa caa aga gta gca get ctt gag ggc gga gtt 240 
Thr Thr Asp Val Phe Glu Gin Arg Val Ala Ala Leu Glu Gly Gly Val 
65 70 75 80 

get gga ctt gca aca gca tea gga ctt gca gca att ace tat get att 288 
Ala Gly Leu Ala Thr Ala Ser Gly Leu Ala Ala He Thr Tyr Ala lie 
85 90 95 

tta aat gtg gca agt get ggg gat gaa att gtt gca gca agt ace tta 336 
Leu Asn Val Ala Ser Ala Gly Asp Glu lie Val Ala Ala Ser Thr Leu 
100 105 110 

tat ggt gga aca tat gaa tta ttt ggg gtt act ctt aag aag ctt gga 384 
Tyr Gly Gly Thr Tyr Glu Leu Phe Gly Val Thr Leu Lys Lys Leu Gly 
115 120 125 

ata aag gtt gtt ttt gta gat cca gat aat cct gaa aat ata aga aaa 432 
He Lys Val Val Phe Val Asp Pro Asp Asn Pro Glu Asn He Arg Lys 
130 135 140 

gca ata aat gat agg aca aaa get gta tat ggg gaa act att gga aat 480 
Ala He Asn Asp Arg Thr Lys Ala Val Tyr Gly Glu Thr He Gly Asn 
145 150 155 160 

cca aga ata aat gtt ttg gat ata gag gca gta get aaa att gee cat 528 
Pro Arg He Asn Val Leu Asp He Glu Ala Val Ala Lys He Ala His 
165 170 175 

gaa aat aaa ata cca ctt ata ate gat aat aca ttt ggt aca ccg tat 576 
Glu Asn Lys He Pro Leu He He Asp Asn Thr Phe Gly Thr Pro Tyr 
180 185 190 

ctt ata aga cct ata gaa ttt gga gca gat ata gtt gta cat tea gca 624 
Leu He Arg Pro He Glu Phe Gly Ala Asp He Val Val His Ser Ala 
195 200 205 

aca aag ttt ata gga gga cat gga act act ata ggt gga att ata gtt 672 
Thr Lys Phe He Gly Gly His Gly Thr Thr He Gly Gly He He Val 
210 215 220 

gat ggt gga aaa ttt gat tgg aga get agt gga aag ttt cct gat ttt 720 
Asp Gly Gly Lys Phe Asp Trp Arg Ala Ser Gly Lys Phe Pro Asp Phe 
225 230 235 240 
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aca aca ccg gat aag age tat aat gga ctt ata tat get gat eta ggt 
Thr Thr Pro Asp Lys Ser Tyr Asn Gly Leu lie Tyr Ala Asp Leu Gly 
245 250 255 

gca cct get ttt get tta aaa gca aga gtt caa ctt tta aga aat aca 
Ala Pro Ala Phe Ala Leu Lys Ala Arg Val Gin Leu Leu Arg Asn Thr 
260 265 270 

ggt gca acg ctt agt cca caa agt get ttt tat ttc eta caa ggg ttg 
Gly Ala Thr Leu Ser Pro Gin Ser Ala Phe Tyr Phe Leu Gin Gly Leu 
275 280 285 

aaa tea ctt tea ctt agg gtt caa aaa cat gtt gat aat aca aga aag 
Glu Ser Leu Ser Leu Arg Val Gin Lys His Val Asp Asn Thr Arg Lys 
290 295 300 

gta gtt gaa ttc ttg aag aac cat cca aaa gtt tea tgg ata aat tat 
Val Val Glu Phe Leu Lys Asn His Pro Lys Val Ser Trp lie Asn Tyr 

tin 315 320 

305 310 

cct gaa ctt gag gaa agt cct tat aaa gag tta gca aat aaa tat ctt 
Pro Glu Leu Glu Glu Ser Pro Tyr Lys Glu Leu Ala Asn Lys Tyr Leu 
325 330 335 

cca aac? ggt gca ggc tea ata ttt aca ttt gga ata aag gga gga ctt 
Pro Lys Gly Ala Gly Ser He Phe Thr Phe Gly He Lys Gly Gly Leu 
340 345 3 S0 

gaa get ggt aaa aga ttt ata aat agt gtt aaa eta ttc tct ctt ttg 
Slu Ala Gly Lys Arg Phe He Asn Ser Val Lys Leu Phe Ser Leu Leu 
355 360 365 

gca aat gtt gca gat gca aaa tea ctt gtt ata cat cct tea agt aca 
Ala Asn Val Ala Asp Ala Lys Ser Leu Val He His Pro Ser Ser Thr 
370 ~ 375 3 80 

act cat get gaa ctt aat gaa gaa gaa caa aaa gca get ggt gtt act 
Thr His Ala Glu Leu Asn Glu Glu Glu Gin Lys Ala Ala Gly Val Thr 
385 390 395 400 

cca gat atg ata aga ctt tea ata gga gta gag gat gca gag gat tta 
Pro Asp Met He Arg Leu Ser He Gly Val Glu Asp Ala Glu Asp Leu 
405 410 415 

ata tgg gac tta aat caa get etc gaa caa get taa 
He Trp Asp Leu Asn Gin Ala Leu Glu Gin Ala 
420 425 



768 



816 



864 



912 



960 



1008 



1056 



1104 



1152 



1200 



1248 



1284 



<210> 6 
<211> 427 
<212> PRT 



<213> Clostridium acetobutylicum 



<400> 6 

Met Ser Glu Glu Arg Lys Phe Gly Phe Glu Thr Leu Gin Val His Ala 
x 5 10 15 
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Gly Gin Val Ala Asp Pro Thr Thr Gly Ser Arg Ala Val Pro lie 



20 



25 



30 



Tyr 



Gin Thr Thr Ser Tyr Val Phe Lys Asn Ala Asp His Ala Ala Asn Leu 

40 45 

Phe Gin Leu Lys Glu Pro Gly Asn Val Tyr Thr Arg He Met Asn Pro 
50 55 60 

Thr Thr Asp Val Phe Glu Gin Arg Val Ala Ala Leu Glu Gly Gly Val 
Ala Gly Leu Ala Thr Ala Ser Gly Leu Ala Ala He Thr Tyr Ala He 



85 go 



95 



Leu Asn Val Ala Ser Ala Gly Asp Glu He Val Ala Ala Ser Thr Leu 



100 105 110 

115 - — — r?~ hcu 61 y 



Tyr Gly Gly Thr Tyr Glu Leu Phe Gly Val Thr Leu Lys Lys Leu 

120 125 



He Lys Val Val Phe Val Asp Pro Asp Asn Pro Glu Asn He Arg Lys 
"° 135 140 

Ala He Asn Asp Arg Thr Lys Ala Val Tyr Gly Glu Thr He Gly Asn 
5 150 155 160 

Pro Arg He Asn Val Leu Asp He Glu Ala Val Ala Lys He Ala His 
165 "0 17S 

Glu Asn Lys He Pro Leu He H e Asp Asn Thr Phe Gly Thr Pro Tvr 
180 185 * 



190 



Leu He Arg Pro He Glu Phe Gly Ala Asp He Val Val His Ser Ala 
195 200 205 

Thr Lys Phe He Gly Gly His Gly Thr Thr He Gly Gly He He Val 
210 215 220 

Asp Gly Gly Lys Phe Asp Trp Arg Ala Ser Gly Lys Phe Pro Asp Phe 
5 230 235 240 

Thr Thr Pro Asp Lys Ser Tyr Asn Gly Leu He Tyr Ala Asp Leu Gly 
245 250 2S5 
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Ala Pro Ala Phe Ala Leu Lys Ala Arg Val Gin Leu Leu Arg Asn Thr 
260 265 270 

Gly Ala Thr Leu Ser Pro Gin Ser Ala Phe Tyr Phe Leu Gin Gly Leu 
275 260 285 

Glu Ser Leu Ser Leu Arg Val Gin Lys His Val Asp Asn Thr Arg Lys 
290 295 300 

Val Val Glu Phe Leu Lys Asn His Pro Lys Val Ser Trp He Asn Tyr 
305 310 315 320 

Pro Glu Leu Glu Glu Ser Pro Tyr Lys Glu Leu Ala Asn Lys Tyr Leu 
325 330 335 

^ Pro Lys Gly Ala Gly Ser He Phe Thr Phe Gly He Lys Gly Gly Leu 
340 345 350 

Glu Ala Gly Lys Arg Phe lie Asn Ser Val Lys Leu Phe Ser Leu Leu 
355 360 365 

Ala Asn Val Ala Asp Ala Lys Ser Leu Val He His Pro Ser Ser Thr 
370 375 380 

Thr His Ala Glu Leu Asn Glu Glu Glu Gin Lys Ala Ala Gly Val Thr 
385 390 395 400 

Pro Asp Met He Arg Leu Ser He Gly Val Glu Asp Ala Glu Asp Leu 
405 410 415 



m 



He Trp Asp Leu Asn Gin Ala Leu Glu Gin Ala 
420 425 



<210> 7 

<211> 1293 

<212> DNA 

<213> Bacillus halodurans 
<220> 

<221> CDS 

<222> (1) . . (1293) 

<223> 



• 
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<400> 7 

atg aat cat gaa aac caa tgg cag tta gaa aca aag gcc gtt cat tea 48 

Met Asn His Glu Asn Gin Trp Gin Leu Glu Thr Lys Ala Val His Ser 
1 5 10 15 

gga cag gag ate gat ccg aca acg ttg teg cga gcc gtc cca ttg tac 96 
Gly Gin Glu lie Asp Pro Thr Thr Leu Ser Arg Ala Val Pro Leu Tyr 
20 25 30 

caa acg acg tec tac gga ttt aaa gat aca gac cat gcg gcg aat tta 144 
Gin Thr Thr Ser Tyr Gly Phe Lys Asp Thr Asp His Ala Ala Asn Leu 
35 40 45 



ttt 



tea eta agt gaa ttt ggc aat ate tat acc cga ttg atg aac cca 
Phe Ser Leu Ser Glu Phe Gly Asn He Tyr Thr Arg Leu Met Asn Pro 
50 55 60 



192 



acg aca gat gtg ttt gaa aaa cgt gtg get gcg tta gaa gga gga gcg 240 
Thr Thr Asp Val Phe Glu Lys Arg Val Ala Ala Leu Glu Gly Gly Ala 
65 70 75 80 

gca get tta gcg acg gcc tea ggg cag gcg gcc att acg tat teg att 288 
Ala Ala Leu Ala Thr Ala Ser Gly Gin Ala Ala lie Thr Tyr Ser He 
85 90 95 

tta aat att gcg gag get gga gat gaa ate gtg tec get agt age ctt 336 
Leu Asn He Ala Glu Ala Gly Asp Glu lie Val Ser Ala Ser Ser Leu 
100 105 110 

tac ggc gga acg tat aat tta ttt teg att acg ttg cca aag eta ggg 3 84 

Tyr Gly Gly Thr Tyr Asn Leu Phe Ser He Thr Leu Pro Lys Leu Gly 
115 120 125 

gta aac gtc cgt ttc gtt gat cca teg gac cca gaa aac ttc aaa gca 432 
Val Asn Val Arg Phe Val Asp Pro Ser Asp Pro Glu Asn Phe Lys Ala 
130 135 140 

gcg att act gaa aag acg aaa gcc att ttc get gag teg att gga aac 4 80 

Ala He Thr Glu Lys Thr Lys Ala lie Phe Ala Glu Ser He Gly Asn 
145 150 155 160 

cct aag gga gac gtg tta gat att gaa gcg gtg gcg aaa gtt gca cac 528 
Pro Lys Gly Asp Val Leu Asp He Glu Ala Val Ala Lys Val Ala His 
165 170 175 

gat cat cac ctt ccc etc att gtc gat aac acg ttt cca age cca tat 576 
Asp His His Leu Pro Leu He Val Asp Asn Thr Phe Pro Ser Pro Tyr 
180 185 190 

ttg ctt caa ccg ata aag cac ggc gca gac att gtt gtg cat tea gca 624 
Leu Leu Gin Pro He Lys His Gly Ala Asp He Val Val His Ser Ala 
195 200 205 

aca aaa ttt ate ggt ggt cat ggg acg teg ata gga ggg ate att gtc 672 
Thr Lys Phe He Gly Gly His Gly Thr Ser He Gly Gly He He Val 
210 215 220 

gat gga ggg acg ttt gat tgg gcg aaa acg gat cga tat cca ggg eta 720 
Asp Gly Gly Thr Phe Asp Trp Ala Lys Thr Asp Arg Tyr Pro Gly Leu 
225 230 235 240 
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aca aca cct gat ccg agt tac cac ggt gtt gta tat aca gat gcg gtc 768 
Thr Thr Pro Asp Pro Ser Tyr His Gly Val Val Tyr Thr Asp Ala Val 
245 250 255 

ggt cca att get tat att att aaa gcg cgt gtt cag eta ttg cgt gac 
Gly Pro He Ala Tyr He He Lys Ala Arg Val Gin Leu Leu Arg Asp 
260 265 270 



ttg gaa acg ttg cat tta egg atg gag aga cat agt gaa aat gec tac 
Leu Glu Thr Leu His Leu Arg Met Glu Arg His Ser Glu Asn Ala Tyr 
290 295 300 



tta cct aaa ggc caa ggg get ate tta acg ttc gag gta aag ggc ggc 
Leu Pro Lys Gly Gin Gly Ala He Leu Thr Phe Glu Val Lys Gly Gly 
340 345 350 

gtt gaa gca gga aag aaa etc att cat teg gtc cag eta ttc tec cac 
Val Glu Ala Gly Lys Lys Leu He His Ser Val Gin Leu Phe Ser His 
355 360 365 

ctt gec aac gta ggt gat tea aaa teg ttg ate ate cat cct gca age 
Leu Ala Asn Val Gly Asp Ser Lys Ser Leu He lie His Pro Ala Ser 
370 375 380 

acg acc cac caa cag etc teg gaa gca gaa cag cga gac gca gga gtg 
Thr Thr His Gin Gin Leu Ser Glu Ala Glu Gin Arg Asp Ala Gly Val 
385 390 395 400 

aca cct ggg atg ate aga ctt teg gta gga acc gaa teg att cat gat 
Thr Pro Gly Met He Arg Leu Ser Val Gly Thr Glu Ser He His Asp 
405 410 415 

att ate acc gat etc aaa cag gcg att gag gcg agt caa gcg taa 
He He Thr Asp Leu Lys Gin Ala He Glu Ala Ser Gin Ala 
420 425 430 



<210> 8 

<211> 430 

<212> PRT 

<213> Bacillus halodurans 



816 



atg ggg gca gee at a teg cca ttt aac teg ttt tta ctg ttg caa ggg 864 
Met Gly Ala Ala He Ser Pro Phe Asn Ser Phe Leu Leu Leu Gin Gly 
275 280 285 



912 



aaa gta gca gag ttc ctt gag caa cat caa gcg gtc gaa teg gtg age 960 

Lys Val Ala Glu Phe Leu Glu Gin His Gin Ala Val Glu Ser Val Ser 

305 310 315 320 

tac tct gga ctg cca tec cat cca tec tac cca tta gcg aaa aaa tac 

Tyr Ser Gly Leu Pro Ser His Pro Ser Tyr Pro Leu Ala Lys Lys Tyr 
325 330 335 



1008 



1056 



1104 



1152 



1200 



1248 



1293 



<400> 8 



Met Asn His Glu 
1 



Asn Gin Trp 
5 



Gin Leu Glu 
10 



Thr Lys Ala Val His Ser 
15 
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Gly Gin Glu lie Asp Pro Thr Thr Leu Ser Arg Ala Val Pro Leu Tyr 
20 25 30 



Gin Thr Thr Ser Tyr Gly Phe Lys Asp Thr Asp His Ala Ala Asn Leu 
35 40 45 



Phe Ser Leu Ser Glu Phe Gly Asn He Tyr Thr Arg Leu Met Asn Pro 
50 55 60 



Thr Thr Asp Val Phe Glu Lys Arg Val Ala Ala Leu Glu Gly Gly Ala 
65 70 75 ~ 80 



Ala Ala Leu Ala Thr Ala Ser Gly Gin Ala Ala He Thr Tyr Ser Il« 
85 90 95 



Leu Asn He Ala Glu Ala Gly Asp Glu He Val Ser Ala Ser Ser Leu 
100 X05 110 



Tyr Gly Gly Thr Tyr Asn Leu Phe Ser He Thr Leu Pro Lys Leu Gly 
115 120 125 



Val Asn Val Arg Phe Val Asp Pro Ser Asp Pro Glu Asn Phe Lys Ala 
130 135 140 

Ala He Thr Glu Lys Thr Lys Ala He Phe Ala Glu Ser He Gly Asn 
145 150 155 160 

Pro Lys Gly Asp Val Leu Asp He Glu Ala Val Ala Lys Val Ala His 
165 170 175 

Asp His His Leu Pro Leu He Val Asp Asn Thr Phe Pro Ser Pro Tyr 
180 185 190 



Leu Leu Gin Pro He Lys His Gly Ala Asp He Val Val His Ser Ala 
195 200 205 



Thr Lys Phe He Gly Gly His Gly Thr Ser He Gly Gly He He Val 
210 215 220 



Asp Gly Gly Thr Phe Asp Trp Ala Lys Thr Asp Arg Tyr Pro Gly Leu 
225 230 235 ' 240 

Thr Thr Pro Asp Pro Ser Tyr His Gly Val Val Tyr Thr Asp Ala Val 
245 250 255 



Gly Pro He Ala Tyr He He Lys Ala Arg Val Gin Leu Leu Arg Asp 
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260 265 270 

Met Gly Ala Ala lie Ser Pro Phe Asn Ser Phe Leu Leu Leu Gin Gly 
275 280 285 

Leu Glu Thr Leu His Leu Arg Met Glu Arg His Ser Glu Asn Ala Tyr 
290 295 300 

Lys Val Ala Glu Phe Leu Glu Gin His Gin Ala Val Glu Ser Val Ser 
305 310 315 320 

Tyr Ser Gly Leu Pro Ser His Pro Ser Tyr Pro Leu Ala Lys Lys Tyr 
325 330 335 



Leu Pro Lys Gly Gin Gly Ala lie Leu Thr Phe Glu Val Lys Gly Gly 
340 345 350 

Val Glu Ala Gly Lys Lys Leu lie His Ser Val Gin Leu Phe Ser His 
355 360 365 

Leu Ala Asn Val Gly Asp Ser Lys Ser Leu He He His Pro Ala Ser 
370 375 380 

Thr Thr His Gin Gin Leu Ser Glu Ala Glu Gin Arg Asp Ala Gly Val 
385 390 395 400 

Thr Pro Gly Met He Arg Leu Ser Val Gly Thr Glu Ser He His Asp 
405 410 415 



He He Thr Asp Leu Lys Gin Ala He Glu Ala Ser Gin Ala 
420 425 430 



<210> 9 

<211> 1203 

<212> DNA 

<213> Bacillus stearothermophilus 
<220> 

<221> CDS 

<222> (1) . . (1203) 

<223> 



t 
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<400> 9 

atg teg tat gta ttc cgc gac age gag cac gcg gee aat ttg ttt ggt 48 
Met Ser Tyr Val Phe Arg Asp ser Glu His Ala Ala Asn Leu Phe Gly 
1 5 10 15 



ttg aaa gag gaa ggt ttt att tat acg cgc att atg aat cca acg aac 
Leu Lys Glu Glu Gly Phe lie Tyr Thr Arg He Met Asn Pro Thr Asn 
20 25 30 



gcg gcg tac ate acg aaa gcg cgc ate cag etc ttg cgc gat ttg gga 
Ala Ala Tyr lie Thr Lys Ala Arg lie Gin Leu Leu Arg Asp Leu Glv 
225 230 235 240 

gcg gcg ttg teg ccg ttt aat gcg ttt ttg ctt ttg caa ggg ttg gag 
Ala Ala Leu Ser Pro Phe As n Ala Phe Leu Leu Leu Gin Gly Leu Glu 



96 



gac gtg ttc gaa aag egg ate gcg gcg ctt gaa ggc ggc att ggg gcg 144 
Asp Val Phe Glu Lys Arg He Ala Ala Leu Glu Gly Gly He Gly Ala 
35 40 45 

etc gcg ctg tea teg ggg cag gcg gcg gtg ttt tat teg ate ate aac 192 
Leu Ala Leu Ser Ser Gly Gin Ala Ala Val Phe Tyr Ser He He Asn 
50 55 60 

ate gee teg gcg ggc gat gaa ate gtc teg tct teg tec att tac ggc 240 
He Ala Ser Ala Gly Asp Glu He Val Ser Ser Ser Ser He Tyr Gly 
65 70 75 80 

H? a ff 9 ta ° aaC tt9 ttC 9CC cat ac9 ct 9 C 9 C aa 9 ttc 99C att acg 288 
Gly Thr Tyr Asn Leu Phe Ala His Thr Leu Arg Lys Phe Gly He Thr 
85 90 95 

gtg aag ttt gtc gat ccg tec gac ccc gaa aac ttt gag egg gcg ate 336 
Val Lys Phe Val Asp Pro Ser Asp Pro Glu Asn Phe Glu Arg Ala He 
100 105 HO 

ace gac aaa acg aaa gee ttg ttt gcg gaa acg ate ggc aac ccg aaa 384 
Thr Asp Lys Thr Lys Ala Leu Phe Ala Glu Thr He Gly Asn Pro Lvs 
115 120 1 25 

aac gat gtg ttg gac att gaa gcg gtg gee gac ate gec cat cgc cat 432 
Asn Asp Val Leu Asp He Glu Ala Val Ala Asp He Ala His Arg His 
"0 135 140 

gee att ccg etc att gtc gac aac acg gtg gee agt cca tac tta ttg 480 
Ala He Pro Leu He Val Asp Asn Thr Val Ala Ser Pro Tyr Leu Leu 
145 150 155 160 

egg ccg att gaa ttc ggc gee gat ate gtc gtc cac tea gcg acg aag 52a 
Arg Pro He Glu Phe Gly Ala Asp He Val Val His Ser Ala Thr Lys 
1S5 170 175 

ttc ate ggc ggg cac ggc aat teg ate ggc ggt gtg att gtg gac age S76 
Phe He Gly Gly His Gly Asn Ser He Gly Gly val He Val Asp Ser 
180 185 190 

ggc aag ttt gac tgg aaa ggg age ggc aag ttt ccg gag ttc ace gag 624 
Gly Lys Phe Asp Trp Lys Gly Ser Gly Lys Phe Pro Glu Phe Thr Glu 
195 200 205 

cca gac cca age tac cac ggt ttg gtg tat gtg gac gec gtc ggc gaa 672 
Pro Asp Pro ser Tyr His Gly Leu Val Tyr Val Asp Ala Val Gly Glu 
210 215 220 



720 



768 
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245 



250 



255 



acg etc cat ttg egg atg cag cgc cat age gaa aac gec ctt gec gtc 
Thr Leu His Leu Arg Met Gin Arg His Ser Glu Asn Ala Leu Ala Val 
260 265 270 



aac ate ggc gat teg aaa teg etc ate ate cac ccg gee age aca acg 

Asn lie Gly Asp Ser Lys Ser Leu lie lie His Pro Ala Ser Thr Thr 
340 345 350 

cac gag cag ctg age cca gat gaa cag ctg tec gee ggc gtc acc cca 

His Glu Gin Leu Ser Pro Asp Glu Gin Leu Ser Ala Gly Val Thr Pro 
355 360 365 

ggc ctt gtg cgt ctg tec gtc ggc aca gaa gcg ate gac gac att ttg 

Gly Leu Val Arg Leu Ser Val Gly Thr Glu Ala lie Asp Asp lie Leu 
370 375 380 

gac gac ttg cgc caa gec att cgc caa age cag acg gtg ggg gtg aag 

Asp Asp Leu Arg Gin Ala lie Arg Gin Ser Gin Thr Val Gly Val Lys 

385 390 395 400 

tag 



816 



gee aag ttt tta gaa gag gaa gaa gcg gtc gaa teg gtc aat tac cca 864 
Ala Lys Phe Leu Glu Glu Glu Glu Ala Val Glu Ser Val Asn Tyr Pro 
275 280 285 

ggg ctt ccg age cat ccg teg cat gaa ctg gcg aaa aaa tat ttg cca 912 
Gly Leu Pro Ser His Pro Ser His Glu Leu Ala Lys Lys Tyr Leu Pro 
290 295 300 

aac ggg caa gga gcg ate gtc acg ttt gaa ate aaa ggc ggc gtc gaa 960 
Asn Gly Gin Gly Ala lie Val Thr Phe Glu lie Lys Gly Gly Val Glu 
305 310 315 320 

gee ggc aaa aaa ctg ate gac teg gtc aaa ctg ttc tct cat ttg gee 1008 
Ala Gly Lys Lys Leu lie Asp Ser Val Lys Leu Phe Ser His Leu Ala 
325 330 335 



1056 



1104 



1152 



1200 



1203 



<210> 10 

<211> 400 

<212> PRT 

<213> Bacillus stearothermophilus 

<400> 10 

Met Ser Tyr Val Phe Arg Asp Ser Glu His Ala Ala Asn Leu Phe Gly 
1 5 10 15 



Leu Lys Glu Glu Gly Phe lie Tyr Thr Arg He Met Asn Pro Thr Asn 
20 25 30 



Asp Val Phe Glu Lys Arg He Ala Ala Leu Glu Gly Gly He Gly Ala 
35 40 45 



• 
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Leu Ala Leu Ser Ser Gly Gin Ala Ala Val Phe Tyr Ser lie He Asn 
50 55 60 



He Ala Ser Ala Gly Asp Glu He Val Ser Ser Ser Ser He Tyr Gly 
65 70 75 80 

Gly Thr Tyr Asn Leu Phe Ala His Thr Leu Arg Lys Phe Gly He Thr 
85 90 ~ * 95 

Val Lys Phe Val Asp Pro Ser Asp Pro Glu Asn Phe Glu Arg Ala He 
100 105 110 

Thr Asp Lys Thr Lys Ala Leu Phe Ala Glu Thr He Gly Asn Pro Lys 
115 120 125 

Asn Asp Val Leu Asp He Glu Ala Val Ala Asp He Ala His Arg His 
130 135 . X40 

Ala He Pro Leu He Val Asp Asn Thr Val Ala Ser Pro Tyr Leu Leu 
145 150 155 160 

Arg Pro He Glu Phe Gly Ala Asp He Val Val His Ser Ala Thr Lys 
165 170 175 

Phe He Gly Gly His Gly Asn Ser He Gly Gly Val He Val Asp Ser 
180 185 190 

Gly Lys Phe Asp Trp Lys Gly Ser Gly Lys Phe Pro Glu Phe Thr Glu 
195 200 205 

Pro Asp Pro Ser Tyr His Gly Leu Val Tyr Val Asp Ala Val Gly Glu 
210 215 220 



Ala Ala Tyr He Thr Lys Ala Arg He Gin Leu Leu Arg Asp Leu Gly 
225 230 235 ™ 240 

Ala Ala Leu Ser Pro Phe Asn Ala Phe Leu Leu Leu Gin Gly Leu Glu 
245 250 255 

Thr Leu His Leu Arg Met Gin Arg His Ser Glu Asn Ala Leu Ala Val 
260 265 270 



Ala Lys Phe Leu Glu Glu Glu Glu Ala Val Glu Ser Val Asn Tyr Pro 
275 280 285 



% • * 

w& wr/ 
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Qly Leu Pro Ser His Pro Ser His Glu Leu Ala Lys Lys Tyr Leu Pro 
290 295 300 

Asn Glv Gin Gly Ala He Val Thr Phe Glu He Lys Gly Gly Val Glu 
305 310 315 320 

Ala Glv Lys Lys Leu He Asp Ser Val Lys Leu Phe Ser His Leu Ala 
325 330 335 

Asn He Gly Asp Ser Lys Ser Leu He He His Pro Ala Ser Thr Thr 
340 345 350 

His Glu Gin Leu Ser Pro Asp Glu Gin Leu Ser Ala Gly Val Thr Pro 
355 360 365 

^ Gly Leu Val Arg Leu Ser Val Gly Thr Glu Ala Tie Asp Asp He Leu 
370 ~ 375 380 

Asn Asn Leu Arg Gin Ala He Arg Gin Ser Gin Thr Val Gly Val Lys 
385 390 395 40O 

<210> IX 

<211> 1290 

<212> DMA 

<213> Chlorobium tepidum 



<220> 

<221> CDS 

<222> (1).-(1290) 

<223> 



<400> 11 

atg agt gag gat aac acc ttc egg ttc gag acc ttg cag gtt cac gec 48 

Met Ser Glu Asp Asn Thr Phe Arg Phe Glu Thr Leu Gin Val His Ala 
! 5 10 15 

qgg cag gag cct gat ccg gtg acc gga teg cgc gec gtg ccc att tac 96 
Gly Gin Glu Pro Asp Pro Val Thr Gly Ser Arg Ala Val Pro He Tyr 
20 25 30 

cag acc acc tec tac gtg ttc gag aac gee gag cac ggc get gac ctg 144 
Gin Thr Thr Ser Tyr Val Phe Glu Asn Ala Glu His Gly Ala Asp Leu 
35 40 45 

ttc gcg ctt cgc aag gcg ggc aat ate tac acg cgc ctg atg aac ccg 192 
Phe Ala Leu Arg Lys Ala Gly Asn He Tyr Thr Arg Leu Met Asn Pro 
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50 55 60 

240 



acc acc gac gtg etc gaa aag cgc atg gcg gcg etc gaa ggg ggc aag 
Thr Thr Asp Val Leu Glu Lys Arg Met Ala Ala Leu Glu Qly Gly Lyf 
65 70 75 80 



gcg gec etc ggc gtg gcg age ggc cac teg gcg cag ttc ate get att 
Ala Ala Leu Gly Val Ala Ser Gly His Ser Ala Gin Phe He Ala lie 



90 95 

gee acc ate tgc cag get gga gac aac att gtg tea teg age tat etc 
Ala Thr He Cys Gin Ala Gly Asp Asn lie Val Ser Ser Ser Tyr Leu 
100 105 HO 

tac ggc ggc acc tac aac cag ttc aag gtc gee ttc aag cgc etc ggc 
Tyr Gly Gly Thr Tyr Asn Gin Phe Lys Val Ala Phe Lys Arg Leu Glv 
115 120 125 

ate gag gtg agg ttc gtg gat ggc aac gat cag gag gcg ttc cac aaa 
lie Glu Val Arg Phe Val Asp Gly Asn Asp Gin flu III Pte Arg 22 
"0 135 140 * y 

get ate gac gag aac acg aaa gcg etc tac atg gag tec age ggc aat 
Ala lie Asp Glu Asn Thr Lys Ala Leu Tyr Met Glu Ser Ser Gly Asn 
145 150 155 * 160 

ccg gcg ttc cat gtg ccc gat ttc gac get ate gcg aag att gee cat 
Pro Ala Phe His Val Pro Asp Phe Asp Ala He 111 Ly J 5J £° 2£ 
165 170 175 

gag aac ggc att ccg ctg ate gtc gat aac ace ttt ggc tgc gcg gac 
Glu Asn Gly He Pro Leu He Val Asp Asn Thr Phe Gly Cys Ala Gly 
180 185 190 

tat etc tgc cgt ccc att gat cac ggc gcg teg ate gtg gtc gag teg 
Tyr Leu Cys Arg Pro He Asp His Gly Ala Ser He Val Val Glu Ser 
195 200 205 

gec acc aag tgg ate ggc ggg cac ggc acc teg atg ggc ggc ate ate 
Ala Thr Lys Trp He Gly Gly His Gly Thr Ser Met Gly Ily xit ztt 
210 215 220 

gtc gat gec gga acg ttc gac tgg ggc aac ggc aag ttt ccg etc ttt 
Val Asp Ala Gly Thr Phe Asp Trp Gly Asn Gly Lys Phe Pro Leu Phe 
225 230 235 240 

acc gag cca teg gaa ggc tat cac ggc ctg aaa ttc tac gaa gcg gtc 
Thr Glu Pro Ser Glu Gly Tyr His Gly Leu Lys Phe Tyr Glu Ala Val 
245 250 2S5 

ggc gag ctg gee ttt ate ate egg gcg egg gtc gag gga ctg egg gat 
Gly Glu Leu Ala Phe He He Arg Ala Arg Val Glu lly Leu aZ Isp 
260 265 270 

ttc ggc ccg gcg ate age ccg ttc aac tec ttc atg ctg ttq caa aaa 
Phe Gly Pro Ala He Ser Pro Phe Asn Ser Phe Met Leu Leu Gin Glv 
275 280 285 

ctt gaa acg etc teg ctt cgc gtg cag cgc cac etc gac aac acg ctt 
Leu Glu Thr Leu Ser Leu Arg Val Gin Arg His Leu Asp Asn Thr Leu 
290 295 300 

gaa ctg gec cgc tgg etc gaa agg cac gat gcg gtt gcg tgg gtg aac 



288 



336 



384 



432 



480 



528 



576 



624 



672 



720 



768 



816 



864 



912 



960 
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Glu Leu Ala Arg Trp Leu Glu Arg His Asp Ala Val Ala Trp Val Asn 
305 31° 315 320 

tat cca ggc etc gaa age cat ccg aca cac gee ctg gca aaa aaa tat 
Tvx Pro Gly Leu Glu Ser His Pro Thr His Ala Leu Ala Lys Lys Tyr 
325 330 335 

etc acg cat ggc ttc ggc tgc gtg ctg act ttc ggc gtg aag ggt ggt 
Leu Thr His Gly Phe Gly Cys Val Leu Thr Phe Gly Val Lys Gly Gly 
340 345 350 

tat gaa aac gcg gtg aag ttc ate gac age gtg aag ctg gcg age cac 
Tyr Glu Asn Ala Val Lys Phe lie Asp Ser Val Lys Leu Ala Ser His 
355 . 360 365 

ctg gec aac gtg ggt gat gca aaa acg etc gtc att cat ccg gca teg 
Leu Ala Asn Val Gly Asp Ala Lys Thr Leu Val lie His Pro Ala Ser 
370 375 380 

acg acg cac cag cag etc age gee gag gaa cag gta teg gcg ggc gtc 
Thr Thr His Gin Gin Leu Ser Ala Glu Glu Gin Val Ser Ala Gly Val 
385 390 395 400 

ace gee gat atg gtg cgc gtg teg gtt ggt ate gag cat ate gat gac 
Thr Ala Asp Met Val Arg Val Ser Val Gly lie Glu His lie Asp Asp 
405 410 415 

ate aag get gat ttc age cag get ttc gag aat tta gca tga 
lie Lys Ala Asp Phe Ser Gin Ala Phe Glu Asn Leu Ala 
420 425 



1008 



10S6 



1104 



1152 



1200 



1248 



1290 



<210> 


12 


<211> 


429 


<212> 


PRT 


<213> 


Chlorobium tepidura 



<400> 12 

Met Ser Glu Asp Asn Thr Phe Arg Phe Glu Thr Leu Gin Val His Ala 
! 5 10 15 

Glv Gin Glu Pro Asp Pro Val Thr Gly Ser Arg Ala Val Pro lie Tyr 
20 25 30 



Gin Thr Thr Ser Tyr Val Phe Glu Asn Ala Glu His Gly Ala Asp Leu 
35 40 45 

Phe Ala Leu Arg Lys Ala Gly Asn He Tyr Thr Arg Leu Met Asn Pro 
50 " S5 60 

Thr Thr Asp Val Leu Glu Lys Arg Met Ala Ala Leu Glu Gly Gly Lys 
65 70 75 80 



4 
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Ala Ala Leu Gly Val Ala Ser Gly His Ser Ala Gin Phe He Ala He 
85 90 95 

Ala Thr He Cys Gin Ala Gly Asp Asn He Val Ser Ser Ser Tyr Leu 
100 105 110 

Tyr Gly Gly Thr Tyr Asn Gin Phe Lys Val Ala Phe Lys Arg Leu Gly 
115 120 125 

He Glu Val Arg Phe Val Asp Gly Asn Asp Gin Glu Ala Phe Arg Lys 
130 135 140 

Ala He Asp Glu Asn Thr Lys Ala Leu Tyr Met Glu Ser Ser Gly Asn 
14S 150 155 160 

Pro Ala Phe His Val Pro Asp Phe Asp Ala He Ala Lys He Ala Arg 
165 170 " 175 

Glu Asn Gly He Pro Leu He Val Asp Asn Thr Phe Gly Cys Ala Gly 
180 185 190 

Tyr Leu Cys Arg Pro He Asp His Gly Ala Ser He Val Val Glu Ser 
195 200 205 

Ala Thr Lys Trp He Gly Gly His Gly Thr Ser Met Gly Gly He He 
210 215 220 

Val Asp Ala Gly Thr Phe Asp Trp Gly Asn Gly Lys Phe Pro Leu Phe 
225 23 <> 235 240 

Thr Glu Pro Ser Glu Gly Tyr His Gly Leu Lys Phe Tyr Glu Ala Val 
245 250 255 

Gly Glu Leu Ala Phe He He Arg Ala Arg Val Glu Gly Leu Arg Asp 
260 265 270 

Phe Gly Pro Ala He Ser Pro Phe Asn Ser Phe Met Leu Leu Gin Gly 
275 280 285 

Leu Glu Thr Leu Ser Leu Arg Val Gin Arg His Leu Asp Asn Thr Leu 
290 295 300 

Glu Leu Ala Arg Trp Leu Glu Arg His Asp Ala Val Ala Trp Val Asn 
305 31 ° 315 320 



Tyr Pro Gly Leu Glu Ser Hi s Pro Thr His Ala Leu Ala Lys Lys Tyr 
325 330 335 
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Leu Thr His Gly Phe Gly Cys Val Leu Thr Phe Gly Val Lys Gly Gly 
340 345 350 

Tyr Glu Asn Ala Val Lys Phe lie Asp Ser Val Lys Leu Ala Ser His 
355 360 365 

Leu Ala Asn Val Gly Asp Ala Lys Thr Leu Val He His Pro Ala Ser 
370 375 380 

Thr Thr His Gin Gin Leu Ser Ala Glu Glu Gin Val Ser Ala Gly Val 
385 390 395 400 

Thr Ala Asp Met Val Arg Val Ser Val Gly He Glu His He Asp Asp 
405 410 415 

He Lys Ala Asp Phe Ser Gin Ala Phe Glu Asn Leu Ala 
420 425 



<210> 13 

<211> 1281 

<212> DNA 

<213> Lactococcus lactis 
<220> 

<221> CDS 

<222> (1) - - (1281) 

<223> 



<400> 13 

atg act aat cac aat tat aaa ttc gac act ttg caa gtc cat gca gga 

Met Thr Asn His Asn Tyr Lys Phe Asp Thr Leu Gin Val His Ala Gly 

1 5 10 15 

caa gtc cct gat cct gtc acg ggt tea cgc gec gtt ccg etc tat caa 

Gin Val Pro Asp Pro Val Thr Gly Ser Arg Ala Val Pro Leu Tyr Gin 

20 25 30 



get tta caa gat cct gga get att tat tea cgt tta gga aat cca ace 
Ala Leu Gin Asp Pro Gly Ala He Tyr Ser Arg Leu Gly Asn Pro Thr 
50 55 60 



48 



96 



aca act tct ttc gtt ttt aac aat tea gac cat gec gaa get cgt ttt 144 
Thr Thr Ser Phe Val Phe Asn Asn Ser Asp His Ala Glu Ala Arg Phe 
35 40 45 



192 
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4 



= s s s e s s b: k ssssse ••• 

gcc ctt ggt gtt ggt tct ggc tea gec get att acc tat acc ate ft-. 
Ala Leu Gly Val Gly Ser Gly Ser Ala La He Thr Tyr £a X 



85 90 95 



aat ate get aca gtc ggt gat aat att gtt tec gca agt acc ett «..<. 
Asn xle Ala Thr Val Gly Asp Asn lie Val Ser Ala Ser ?hr Leu^ Tyr 



ggt gga acc tat cac ctt ttt tct qqq act tta nc** = 
Gly Gly Thr Tyr His Leu Phe Ser g? Jar £ Pro £ Tyr 5 £ 
115 120 125 ' y 

aca act aaa ttt gtc aat cca gat gac ceo aao aat n-t- = 

Thr Thr Lys Ph. V.! *,„ Pr. Lp Lp SI lyl S» J£ 1" IS IS 

135 140 

att gat gaa aaa acc aaa get att tat tat a»» a^i- 

XI. A.P ox. h y , Thr £. La n. £ £ IS Sr S Sy L" S" 



160 



235 



240 



ff 6 f at ff 3 ta ° aat 999 att aaa ttc aaa ttg ggt gaa att 

Ala Asp Glu Ser Tyr Asn Gly n e Lys Phe ^a Ilu Leu Zly ffil 5S 

245 250 255 

?la pJ! v*? J? l" ^ a9a 9Ct att tta tta c 9t gat acg ggt gcg 
Ala Phe val Thr Arg Val Arg Ala He Leu Leu Arg Lp Thf Sy IX 

265 270 



288 



336 



384 



432 



480 



gga aat aat gtg att gat tat gat gcc att ggt caa att act aaa a « 
Gly Asn Asn Val lie Asp Tyr Asp Ala He Gly Gin Se S lyl 2£ 
165 170 X 7 5 * 

- K E SI SS X US IS IS Sf S. t£ Sr pS S! S 

180 185 190 

is s; sj s is s ss is s:i ?s s: ss s. c s; a s 

195 200 205 

aaa ttc att ggc ggt cat ggt act tct att ggt gga gtc ate ott oat 
Lys Phe lie Gly Gly His Gly Thr Ser lie §Ty gy SS j£ J£ 
210 21 5 220 

ggc gga aac ttt gat tgg gca aat aat aat ttt rrh M *- 

«y B1 y ... Ph. *sp Trp t. »« IS S» pS pS Sp S. Sr IS "° 



52 8 



576 



624 



768 



816 



get tta tea cct ttt cat tct tern 

,.» s« p„ Ph. «. s s s si s: si is hi si is si 864 



280 285 



Su c IS SI 2? SS IS IS IS ?S i oc i at S c " a " 9 •» 9 " 

290 9 Ile Ser Asn Thr L y s L y s x i e vai 



300 



WO 2004/024933 ^ 



EP2003/009453 



aaa ttt tta gac aat cat cct aag gtg gaa ctt gtt aac cat cct ctg 
SE HI Leu Asp Asn His Pro Lys Val Glu Leu Val Asn His Pro Leu 



305 



960 

310 " 315 320 



ctt aaa aqt aat tec tat cat gcg etc tat cag aaa tat tat cca aaa 
Leu III sir Asn Ser Tyr His Ala Leu Tyr Gin Lys Tyr Tyr Pro Lys 

330 



1008 



325 



cat get gga tct ate ttt acc ttt gaa etc aaa gae aaa gat gag aaa 1056 
Sa lly Ser He Phe Thr Phe Glu Leu Lys Asp Lys Asp Glu Lys 



340 



345 350 

1104 



„ ™«- aat tta att gat cat ctt gaa att ttc tea ctt eta gec 

is si & is £ »p — Si« «« ««- f« — — " a 

35S 360 365 

o«a aat acc aaa tea ttg gee att cat cct get teg acc act 
tTn Tel lly TnT Lys Ser Leu La lie His Pro Ala Ser Thr Thr 



370 



I oac caa caa ctg aat gee gaa gaa ctt get agt gca ggg att tec aaa 1200 
SI III III Leu Asn Ala Glu Glu Leu Ala Ser Ala Gly lie Ser Lys 
385 ' 390 395 

aaa acc att cga tta teg gtt ggt att gaa gat gta act gac ttg att 1248 
lly Tnr III Arg Leu Ser Val Gly He Glu Asp Val Thr Asp Leu He 

1281 

get gat tta gag caa gca tta gaa aaa ata taa 
Ala Asp Leu Glu Gin Ala Leu Glu Lys He 
420 425 

<210> 14 
<211> 426 
<212> PRT 
Si <213> Lactococcus lactis 



<400> 14 

Met Thr Asn His Asn Tyr Lys Phe Asp Thr Leu Gin Val His Ala Gly 
x 5 10 

Gin Val Pro Asp Pro Val Thr Gly Ser Arg Ala Val Pro Leu Tyr Gin 
20 25 3 ° 

Thr Thr Ser Phe Val Phe Asn Asn Ser Asp His Ala Glu Ala Arg Phe 



35 



40 « 



Ala Leu Gin Asp Pro Gly Ala He Tyr Ser Arg Leu Gly Asn Pro Thr 
50 55 60 



Asn Asp Val Phe Glu Ala Arg 



He Ala Ala Leu Glu Gly Gly Ser Ala 



65 
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70 



4 



75 80 
Ala Leu Gly Val Gly Ser Gly Ser Ala Ala lie Thr 



85 



90 



Tyr Ala lie Leu 
95 



Asn He Ala Thr Val Gly Asp Asn lie Val Ser Ala Ser Thr Leu Tyr 
100 105 110 y 

Gly Gly Thr Tyr His Leu Phe Ser Gly Thr Leu Pro Lys Tyr Gly 



120 



He 



125 



Thr Thr Lys Phe Val Asn Pro Asp Asp Pro Lys Asn Phe Glu Glu Ala 

135 140 

lie Asp Glu Lys Thr Lys Ala He Tyr Tyr Glu Thr Leu Gly Asn Pro 

155 160 

Gly Asn Asn Val lie Asp Tyr Asp Ala He Gly Gin He Ala Lys Lys 



170 

His Gly He Pro Val He Val Asp Ala Thr Phe Thr Thr 
180 185 



175 



Pro Val Thr 
190 



Phe Lys Pro Phe Glu His Gly Ala Asn Val He Val His Ser Ala Thr 



205 



Lys Phe He Gly Gly His Gly Thr Ser He Gly Gly Val He Val Asp 



220 



Gly Gly Asn Phe Asp Trp Ala Asn Gly Asn Phe Pro Asp Phe Thr Gin 



235 



240 

Ala Asp Glu Ser Tyr Asn Gly He Lys Phe Ala Glu Leu Gly Glu 



250 



He 



255 

Ala Phe Val Thr Arg Val Arg Ala He Leu Leu Arg Asp Thr Gly Ala 

265 270 

Ala Leu Ser Pro Phe His Ser Trp Leu Phe Leu Gin Gly Leu Glu Thr 

280 285 

Leu ser Leu Arg Val Glu Arg His H e Ser Asn Thr Lys Lys He Val 

295 300 

Glu Phe Leu Asp Asn His Pro Lys Val Glu Leu Val Asn His Pro Leu 

315 320 



. 29/i3o ^"^2003/009453 

Leu Glu ser Asn Ser Tyr His Ala Leu Tyr Gin Lys Tyr Tyr Pro Lys 
325 330 



Asp Ala Gly Ser He Phe Thr Phe Glu Leu Lys Asp Lys Asp Glu Lys 

Lys Ala Arg Asp Leu He Asp His Leu Glu He Phe Ser Leu Leu Ala 
355 360 365 

Asn val Gly Asp Thr Lys Ser Leu Ala lie His Pro Ala Ser Thr Thr 



370 



375 



His Gin Gin Leu Asn Ala Glu Glu Leu Ala Ser Ala Gly He Ser Lys 
385 390 

Gly Thr He Arg Leu Ser Val Gly He Glu Asp Val Thr Asp Leu He 



405 



Ala Asp I*eu Glu Gin Ala Leu Glu Lys lie 



420 425 



<210> 15 
<211> H73 



<212> DNA 

<213> Synechococcus sp. 



<220> 
<221> CDS 



<222> (1) • - (H73) 
<223> 



Ss a s s = = = = = = K - a 5 = " 

- 5 10 



5 = E s =s K 5 a a s s - 2* = = 

20 25 

hhr aac aac gcc gag cac ggc gcc aac ctg ttt gga ctg aag 
£ r val HI Asn Cp Ala Glu His Sy Ala Asn Leu Phe Gly Leu Lys 

1 40 " 



96 



144 



192 
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• 



50 55 



60 



ttc gag aag egg gtg gcg gec ctg gaa ggg ggt gtg gec gcg ctg gec 240 
Phe Glu Lys Arg Val Ala Ala Leu Glu Gly Gly Val Ala III Leu III 
65 70 75 80 

aca gec tec ggt cag teg get cag ttc ctg gcg ate acg aat tgc atq 
Thr Ala Ser Gly Gin Ser Ala Gin Phe Leu Ala He Thr Asn Cys Met 
85 90 95 

cag gca ggg gat aac ttt gtg tec acg teg ttc ctt tac ggc ggc acc 
Gin Ala Gly Asp Asn Phe Val Ser Thr Ser Phe Leu Tyr Gly Gly Thr 
"0 105 110 

tac aac cag ttc aaa gtg caa ttc ccc egg ctg ggc ate gac gtg cgc 
Tyr Asn Gin Phe Lys Val Gin Phe Pro Arg Leu Gly He Asp Val Arc, 
115 120 12 5 

Ik C 9at 9 ?° 9a ° 9a ° 9t£r 939 agc tfct 9<=t 9 C 9 ca 9 ate gac gac 

Phe Ala Asp Gly Asp Asp Val Glu Ser Phe Ala Ala Gin He Asp Aso 
I 30 135 140 

aaa acc aaa ggc etc tac gtc gaa gcg atg ggc aat cca cgc ttc aac 
Lys Thr Lys Gly Leu Tyr Val Glu Ala Met Gly Asn Pro Arg Phe Asn 
145 150 155 ISO 

ate ccc gat ttc gag ggc etc tea gee ctg get aaa gag cgc ggc ate 
He Pro Asp Phe Glu Gly Leu Ser Ala Leu Ala Lys Glu Arg Gly He 
165 170 175 

cca ttg ate gtg gac aac acc ttg gga get tgc ggt gec ctg atg cgt 
Pro Leu He Val Asp Asn Thr Leu Gly Ala Cys Gly Ala Leu Met Arg 



180 185 



190 



ccg ate gat cat ggc gcg gat gtg gtg gtg gaa agc gee acc aag tgg 
Pro He Asp His Gly Ala Asp Val Val Val Glu Ser Ala Thr Lys tS> 
195 200 



205 



att ggc ggc cat ggc acc agc etc ggt ggc gtg ate gtt gat gec ggc 
He Gly Gly His Gly Thr Ser Leu Gly Gly Val He Val Asp Ala Gly 



220 



aca ttt aac tgg ggc aat ggc aaa ttc ccg ctg ctg agc caa ccc agt 
Thr Phe Asn Trp Gly Asn Gly Lys Phe Pro Leu Leu Ser Gin Pro Ser 
225 230 235 240 

f? 9 ff C I at ° aC 9 ? C Ctt 9t9 Cac t99 9at 9 CC ttc 99C ttc ggc agc 
Ala Ala Tyr His Gly Leu Val His Trp Asp Ala Phe Gly Phe Gly Ser 

245 250 255 

gac gtc tgc aag atg ctg gga gtg ccg gac aac cgc aac gtc gec ttt 
Asp Val cys Lys Met Leu Gly Val Pro Asp Asn Arg Asn Val Ala Phe 
260 265 270 

gec ctg cga gec egg gtc gag ggt eta egg gac tgg ggt ccg gcg gtt 
Ala Leu Arg Ala Arg Val Glu Gly Leu Arg Asp Trp Gly Pro Ala Val 
275 280 285 

agt ccc ttc aat agc ttc ctg ctg ctg caa ggt eta gaa acc etc agc 
Ser Pro Phe Asn Ser Phe Leu Leu Leu Gin Gly Leu Glu Thr Leu Ser 
290 295 300 

ctg egg gtg gag cgc cac acg gag aac gee atg gcg ctg gec acc tgg 



288 



336 



384 



432 



480 



528 



576 



624 



672 



720 



768 



816 



864 



912 



960 
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Leu Arg Val Glu Arg His Thr Glu Asn Ala Met Ala Leu Ala Thr Trp 



305 



310 



315 



eta oca acq cac ccc aat gtg gag cat gtg age tac cca ggc ctg age 
Leu S £S His Pro Asn Val Glu His Val Ser Tyr Pro Gly Leu Ser 
325 33° 3 

age gat ccg tat cac gca get gee aag aaa tac ctg acg ggc egg ggc 
Sr Sp Pro Tyr His Ala Ala Ala Lys Lys Tyr Leu Thr Gly Arg Gly 
340 345 

a1 . a _ M tac ata ctg atg ttc teg etc aag ggc ggt tac gac gat gca 
Me? Gly ^s Me? Leu Me? Phe Ser Leu Lys Gly Gly Tyr Asp Asp Ala 
355 360 

gtc cat ttc ate aac age ctt caa ctg gec agt cac etc gec aat gtg 
Val 2g Phe He Asn Ser Leu Gin Leu Ala Ser His Leu Ala Asn Val 
370 375 380 

ggg g&t 9 CC aaa acc t99 t9a 

Gly Asp Ala Lys Thr Trp 
385 3^0 



1008 



1056 



1104 



1152 



1173 



<210> 16 

<2H> 390 

<212> PRT 

<213> Synechococcus sp. 

<400> 16 

Met Ser Gin Arg Phe Glu Thr Leu Gin Leu His Ala Gly Gin Ser Pro 
x 5 10-15 



Asp Ser Ala Thr Asn 
20 



Ala Arg Ala Val Pro lie Tyr Gin Thr Ser Ser 
25 30 



Tyr Val Phe Asn Asp Ala Glu His Gly Ala Asn Leu Phe Gly Leu Lys 
r 35 40 45 



Glu Phe Gly Asn He Tyr Thr Arg Leu Met Asn Pro Thr Thr Asp Val 
50 



55 60 



Phe Glu Lys Arg Val Ala Ala Leu Glu Gly Gly Val Ala Ala Leu Ala 
65 

Thr Ala Ser Gly Gin Ser Ala Gin Phe Leu Ala He Thr Asn Cys Met 
85 90 95 

Gin Ala Gly Asp Asn Phe Val Ser Thr Ser Phe Leu Tyr Gly Gly Thr 
100 105 110 



* 



WO 2004/024933 m — PCT/EP2003/009453 

32/130 

Tyr Asn Gin Phe Lys Val Gin Phe Pro Arg Leu Gly lie Asp Val Arg 
115 120 125 

Phe Ala Asp Gly Asp Asp Val Glu Ser Phe Ala Ala Gin lie Asp Asr» 
130 135 140 P P 

Lys Thr Lys Gly Leu Tyr Val Glu Ala Met Gly Asn Pro Arg Phe Asn 
145 ISO 155 160 

lie Pro Asp Phe Glu Gly Leu Ser Ala Leu Ala Lys Glu Arg Gly lie 
165 170 " 17s 

Pro Leu lie Val Asp Asn Thr Leu Gly Ala Cys Gly Ala Leu Met Arg 
180 185 190 

Pro lie Asp His Gly Ala Asp Val Val Val Glu Ser Ala Thr Lys Trp 
195 200 205 

He Gly Gly His Gly Thr Ser Leu Gly Gly Val He Val Asp Ala Glv 
210 215 220 

Thr Phe Asn Trp Gly Asn Gly Lys Phe Pro Leu Leu Ser Gin Pro Ser 
225 23 ° 23S 240 

Ala Ala Tyr His Gly Leu Val His Trp Asp Ala Phe Gly Phe Gly Ser 
245 250 255 

Asp Val Cys Lys Met Leu Gly Val Pro Asp Asn Arg Asn Val Ala Phe 
26 ° 265 270 

Ala Leu Arg Ala Arg Val Glu Gly Leu Arg Asp Trp Gly Pro Ala Val 
275 280 285 

Ser Pro Phe Asn Ser Phe Leu Leu Leu Gin Gly Leu Glu Thr Leu Ser 
290 295 300 

Leu Arg Val Glu Arg His Thr Glu Asn Ala Met Ala Leu Ala Thr Trp 
305 310 315 320 

Leu Ala Thr His Pro Asn Val Glu His Val Ser Tyr Pro Gly Leu Ser 
325 330 335 

Ser Asp Pro Tyr His Ala Ala Ala Lys Lys Tyr Leu Thr Gly Arg Gly 
340 345 350 

Met Gly Cys Met Leu Met Phe Ser Leu Lys Gly Gly Tyr Asp Asp Ala 
355 360 365 
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Val Arg Phe He Asn Ser Leu Gin Leu Ala Ser His Leu Ala Asn Val 
370 375 380 

Gly Asp Ala Lys Thr Trp 
38S " 3 90 

<210> 17 
<211> 1314 
<212> DMA 

<213> Emericella nidulans 

% 

& <220> 

<221> CDS 

<222> (1) • - (1314) 

<223> 

atrtcc^ac cct tea ccg aaa cgt ttc gag acc etc cag etc cat gcg 48 
Met Ser Asp Pro Ser Pro Lys Arg Phe Glu Thr Leu Gin Leu His Ala 
r 5 10 15 

aac cag gag cct gac cct gca act aat tec egg get gte cca ate tat 96 
Gly Gin Glu Pro Asp Pro Ala Thr Asn Ser Arg Ala Val Pro He Tyr 
20 25 30 

gcg aca acg tec tac acc ttc aat gac tec gca cac ggc gec agg ctt 144 
H Ala Thr Thr Ser Tyr Thr Phe Asn Asp Ser Ala His Gly Ala Arg Leu 
35 40 45 



ttt Q _ c c tc aaa gag. ttt ggc aat att tac age cga att atg aat ccc 
Phe Gly Leu Lys Glu Phe Gly Asn He Tyr Ser Arg He Met Asn Pro 



50 55 60 



aca gte gat gte ttc gaa aaa cgt att get gca ctc gag gga ggt gte 
Thr Val Asp Val Phe Glu Lys Arg lie Ala Ala Leu Glu Gly Gly Val 



65 



70 75 80 



get gcg gtg get gec tea tct ggc cag gca gee cag ttc atg gee ate 
Ala Ala Val Ala Ala Ser Ser Gly Gin Ala Ala Gin Phe Met Ala He 
85 9° 95 

tct get eta gec cat get ggt gac aat ate gtt tec aca agt aat ttg 
Ser Ala Leu Ala His Ala Gly Asp Asn He Val Ser Thr Ser Asn Leu 
100 105 H° 



tat ggt ggt aca tac aat cag ttt aag gte ctt ttc cca cga ctg gga 
Tvr Gly Gly Thr Tyr Asn Gin Phe Lys Val Leu Phe Pro Arg Leu Gly 
115 120 125 



192 



240 



288 



336 



384 



• 
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att acc aca aaa ttc 3 tg cag gga gac aaa gca gag gac att gcc gcc 432 
He Thr Thr Lys Phe Val Gin Gly Asp Lys Ala Glu Asp He Ala Ala 
130 135 140 



get ate gat gac cgt acc aag gcc gtc tac gtc gag aca ata gga aac 
Ala He Asp Asp Arg Thr Lys Ala Val Tyr Val Glu Thr lie Gly Asn 
145 «0 155 ISO 

cct cgc tac aat gtg ccc gac ttt gag gtc att gca aaa gta gcc cat 
Pro Arg Tyr Asn Val Pro Asp Phe Glu Val He Ala Lys Val Ala His 
lg 5 170 ' 17 5 

gag aag gga att ccc ctt gtg gtt gac aac acc ttc ggt gcc gga ggc 576 
Glu Lys Gly He Pro Leu Val Val Asp Asn Thr Phe Gly Ala Gly Gly ~ 



180 185 



190 



tac ttt gtt cga ccc att gaa cat ggc gcc gac att gtc gtg cac agt 
Tyr Phe Val Arg Pro He Glu His Gly Ala Asp He Val Val His Ser 
195 200 



205 



480 



528 



624 



gca act aaa tgg att gga ggt cat ggc aca acc ate gga ggc gtt gtc 672 
Ala Thr Lys Trp He Gly Gly His Gly Thr Thr He Gly Gly Val Val 
210 215 220 

gtg gac age ggc aaa ttc gac tgg ggc aag aac gcc gcg egg ttt cct 720 
Val Asp Ser Gly Lys Phe Asp Trp Gly Lys Asn Ala Ala Arg Phe Pro 
225 230 235 240 

cag ttc acg cag cct tct gaa ggt tac cac ggg ttg aac ttc tgg gag 768 
Gin Phe Thr Gin Pro Ser Glu Gly Tyr His Gly Leu Asn Phe Trp Glu 
245 250 255 

^° 2?° CCC att 9CC ttC 9 ° 9 att C9t stc coa atc 9 aa ate ctg 816 
Thr Phe Gly Pro He Ala Phe Ala He Arg Val Arg Val Glu He Leu 
260 265 270 

cgc gac etc ggg tec gcg ctg aac cct ttc gcc gcg cag cag etc ate 864 
Arg Asp Leu Gly Ser Ala Leu Asn Pro Phe Ala Ala Gin Gin Leu He 
275 280 285 

ctg ggt ctg gaa acc eta age ttg cgc get gag cgt cat get tec aac 
Leu Gly Leu Glu Thr Leu Ser Leu Arg Ala Glu Arg His Ala Ser Asn 
290 295 300 

get ctg gcc etc gcc aac tgg eta aag aag aat gat cac gtc age tgg 
Ala Leu Ala Leu Ala Asn Trp Leu Lys Lys Asn Asp His Val Ser Tro 
305 31° 315 320 

gtt tct tac gtg ggc eta gaa gag cac tec age cac gaa gtt gca aaa 
Val Ser Tyr Val Gly Leu Glu Glu His Ser Ser His Glu Val Ala Lys 
325 330 33 5 

aag tac etc aag cgt ggg ttc ggc ggt gtc eta tec ttt ggt gtc aag 
Lys Tyr Leu Lys Arg Gly Phe Gly Gly Val Leu Ser Phe Gly Val Lys 
340 345 350 



912 



960 



1008 



1056 



ggt gag gca gcc gtc ggt age cag gtt gtc gac aac ttt aag etc ate H04 
Gly Glu Ala Ala Val Gly Ser Gin Val Val Asp Asn Phe Lys Leu He 
355 360 365 

tec aat eta gca aat gtt gga gac tec aag acc etc gcg att cac ccc n S2 
Ser Asn Leu Ala Asn Val Gly Asp ser Lys Thr Leu Ala He His Pro 
370 375 380 
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tag age acc act cac gag cag ttg acc gac cag gag cga ate gat tct 1200 
Tm Ser Thr Thr His Glu Gin Leu Thr Asp Gin Glu Arg lie Asp Ser 
385 390 395 400 

t tt acg gaa gat gec ate cgc ate tct gtc ggc act gag cac ate 1248 
Glv Val Thr Glu Asp Ala lie Arg lie Ser Val Gly Thr Glu His He 
405 410 415 

gac gac ate ate gec gac ttt gaa cag tea ttt gca gcg acc ttc aaa 
Asp Asp He He Ala Asp Phe Glu Gin Ser Phe Ala Ala Thr Phe Lys 
420 425 430 

gtt gtc egg agt get tag 
Val Val Arg Ser Ala 
435 



<210> 18 

<211> 437 

<212> PRT 

<213> Emericella nidulans 



1296 



1314 



<400> 18 

Met Ser Asp Pro Ser Pro Lys Arg Phe Glu Thr Leu Gin Leu His Ala 
X 5 10 " 

Glv Gin Glu Pro Asp Pro Ala Thr Asn Ser Arg Ala Val Pro He Tyr 
20 25 30 

Ala Thr Thr Ser Tyr Thr Phe Asn Asp Ser Ala His Gly Ala Arg Leu 
35 40 45 

Phe Gly Leu Lys Glu Phe Gly Asn He Tyr Ser Arg He Met Asn Pro 
50 55 60 

Thr Val Asp Val Phe Glu Lys Arg He Ala Ala Leu Glu Gly Gly Val 
65 70 75 B0 

Ala Ala Val Ala Ala Ser Ser Gly Gin Ala Ala Gin Phe Met Ala He 
85 90 95 

Ser Ala Leu Ala His Ala Gly Asp Asn He Val Ser Thr Ser Asn Leu 
100 105 110 

Tyr Gly Gly Thr Tyr Asn Gin Phe Lys Val Leu Phe Pro Arg Leu Gly 
115 120 125 



He Thr Thr Lys Phe Val Gin Gly Asp Lys Ala Glu Asp He Ala Ala 
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13° 135 140 

Ala lie Asp Asp Arg Thr Lys Ala Val Tyr Val Glu Tor He Gly Asn 
145 150 155 X60 

Pro Arg Tyr Asn Val Pro Asp Phe Glu Val He Ala Lys Val Ala His 
165 170 17S 

Glu Lys Gly He Pro Leu Val Val Asp Asn Thr Phe Gly Ala Gly Gly 
180 185 190 

Tyr Phe Val Arg Pro He Glu His Gly Ala Asp He Val Val His Ser 
195 200 205 

Ala Thr Lys Trp He Gly Gly His Gly Thr Thr He Gly Gly Val Val 
210 215 220 

Val Asp Ser Gly Lys Phe Asp Trp Gly Lys Asn Ala Ala Arg Phe Pro 
225 23° 235 240 

Gin Phe Thr Gin Pro Ser Glu Gly Tyr His Gly Leu Asn Phe Trp Glu 
245 250 255 

Thr Phe Gly Pro He Ala Phe Ala He Arg Val Arg Val Glu He Leu 
260 265 270 

Arg Asp Leu Gly Ser Ala Leu Asn Pro Phe Ala Ala Gin Gin Leu He 
275 280 285 

Leu Gly Leu Glu Thr Leu Ser Leu Arg Ala Glu Arg His Ala Ser Asn 
290 295 300 

Ala Leu Ala Leu Ala Asn Trp Leu Lys Lys Asn Asp His Val Ser Ttd 
305 310 315 320 

Val Ser Tyr Val Gly Leu Glu Glu His Ser Ser His Glu Val Ala Lys 
325 330 33s 

Lys Tyr Leu Lys Arg Gly Phe Gly Gly Val Leu Ser Phe Gly Val Lys 
340 345 350 

Gly Glu Ala Ala Val Gly Ser Gin Val Val Asp Asn Phe Lys Leu He 
355 360 365 

Ser Asn Leu Ala Asn Val Gly Asp Ser Lys Thr Leu Ala He His Pro 
370 375 380 
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Trp Ser Thr Thr His Glu Gin Leu Thr Asp Gin Glu Arg lie Asp Ser 

* _ _ T DC d AO 



385 



390 395 400 



Gly Val Thr Glu Asp Ala He Arg He Ser Val Gly Thr Glu His He 
405 410 415 

Asn Asp He He Ala Asp Phe Glu Gin Ser Phe Ala Ala Thr Phe Lys 
* 420 425 430 

Val Val Arg Ser Ala 
435 

<210> 19 
<211> 1287 
<212> DNA 

<213> Bacteroides fragilis 
<220> 

<221> CDS 

<222> (1)..(X287) 

<223> 

ata'aaa^cg aaa aaa tta cat ttt gag act tta caa etc cat gtt gga 48 
Me? Glu Thr Lys Lys Leu His Phe Glu Thr Leu Gin Leu His Val Gly 
! 5 10 15 

cag gag act ccc gac ccg gca acc gat gcg cgt gec gta cct att tat 
Gin Glu Thr Pro Asp Pro Ala Thr Asp Ala Arg Ala Val Pro He Tyr 
20 25 30 

cag aca act tec tat gtg ttc egg gat teg gee cat gec gee gca cga 
Gin Thr Thr Ser Tyr Val Phe Arg Asp Ser Ala His Ala Ala Ala Arg 
35 40 45 

ttt gga ttg caa gac cct ggg aat att tat gga cga ctg acc aat tec 
Phe Gly Leu Gin Asp Pro Gly Asn He Tyr Gly Arg Leu Thr Asn Ser 
50 55 60 

act cag gga gta ttg gag gaa cgc ate gca gca ctt gaa ggg gga gta 
Thr Gin Gly Val Leu Glu Glu Arg He Ala Ala Leu Glu Gly Gly Val 
65 70 75 80 

dQt ggg ctt gee gtg get tec gga get get gee gtg acc tat get ate 
Gly Gly Leu Ala Val Ala Ser Gly Ala Ala Ala Val Thr Tyr Ala He 
8S 90 95 

gag aat ate acc cgt tec ggt gat cat att gtg get gee aag acc att 



96 



144 



192 



240 



288 



336 
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Glu Asn lie Thr Arg Ser Gly Asp His He Val Ala Ala Lys Thr He 
10 0 105 no 

tat ggg g gc aca tat aac ttg ctg gcg cat act ctg cct get tat gga 384 
Tyr Gly Gly Thr Tyr Asn Leu Leu Ala His Thr Leu Pro Ala Tyr Gly 
US 120 125 

gta acg acc act ttt gta gat ccg tec gat ctt ttt aat ttc gaa egg 432 
Val Thr Thr Thr Phe Val Asp Pro Ser Asp Leu Phe Asn Phe Glu Arg 
130 135 140 

gcg att cgt gaa aat aca aag gcg ata ttc att gaa act ctg gga aac 480 
Ala He Arg Glu Asn Thr Lys Ala He Phe He Glu Thr Leu Gly Asn 
145 ISO 155 ' 160 

ccc aat tec aat att ate gat atg gat gee gta get gee att gee cat 528 
Pro Asn Ser Asn lie He Asp Met Asp Ala Val Ala Ala He Ala His 
165 170 175 

aaa tat egg att ccg ctg att gtg gat aat act ttc ggt acg cct tac 576 
Lys Tyr Arg He Pro Leu lie Val Asp Asn Thr Phe Gly Thr Pro Tyr 
180 185 190 

ctt ate cgt ccc att gag cac ggg gca gac att gtg gta cat tct gee 624 
Leu He Arg Pro He Glu His Gly Ala Asp He Val Val His Ser Ala 
13S 200 205 

aca aaa ttc att ggc gga cac ggc agt teg ttg gga gga gtt att gtc 672 
Thr Lys Phe He Gly Gly His Gly Ser Ser Leu Gly Gly Val He Val 
210 215 220 

gat tec ggt aaa ttt gac tgg gtt get tec ggt aaa ttc ccg caa ctg 720 
Asp Ser Gly Lys Phe Asp Trp Val Ala Ser Gly Lys Phe Pro Gin Leu 
225 230 235 240 

acc gag ccg gat gca agt tat cat ggg gta egg ttt gtc gat get gee 768 
Thr Glu Pro Asp Ala Ser Tyr His Gly Val Arg Phe Val Asp Ala Ala 
245 250 255 

ggg get get gec tac att gtc cgt ata cgt gee gtg ttg ctg cgc gat 816 
Gly Ala Ala Ala Tyr He Val Arg He Arg Ala Val Leu Leu Arg Asp 
260 265 270 

acg ggt get gee ate age ccg ttc aat get ttt ate ttg ctg caa ggg 864 
Thr Gly Ala Ala He Ser Pro Phe Asn Ala Phe He Leu Leu Gin Gly 
275 280 285 



912 



960 



ttg gag act ttg tct ttg cgt gta gaa egg cat gtg gee aat get ttg 
Leu Glu Thr Leu Ser Leu Arg Val Glu Arg His Val Ala Asn Ala Leu 
290 295 300 

aag gtt att gat ttt ctg gtg aac cat ccg aag gta gcg get gtt aat 
Lys Val He Asp Phe Leu Val Asn His Pro Lys Val Ala Ala Val Asn 
305 33 -° 315 320 

cat cca tea ttg ccc ggt cat ccg gat cat gee ate tat caa cgt tat 1008 
His Pro Ser Leu Pro Gly His Pro Asp His Ala He Tyr Gin Arg Tyr 
525 330 335 

ttt cct ggc ggg gca ggt tct ate ttc act ttc gag gta aag gga gga loss 
Phe Pro Gly Gly Ala Gly Ser He Phe Thr Phe Glu Val Lys Gly Gly 
340 345 350 
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si in a a a s - ^ 5 - a = g - - = 

- K £ Si E K a S = = 53 S S - 11? S 

•a *7 e 380 
370 375 

s s a a a ^ a a a a a a a a m a 

385 390 395 

_ Q _ _ tt t ca =ta gat acg gag cat att gag gac 

ITs £ S SI SS 5 a S S. Hy ~ 2iu Hi. ix. oi« >, 

* 405 410 

att att gat gac tta cgt cag gca tta gag aaa att taa 
Si Si Isv ASP Arg Gin Ala Leu Glu Lys He 

420 425 



1104 



1152 



1200 



1248 



1287 



<210> 20 

<211> 428 

<212> PRT 

<213> Bacteroides fragilis 



<400> 20 

Met Glu Thr Lys «f" *•» His Phe Glu Thr Leu Gin Leu His Val Gly 
1 5 



10 



Gin Glu Thr Pro Asp Pro Ala Thr Asp Ala Arg Ala Val Pro He Tyr 
2 0 



Ser Ala His Ala Ala Ala Arg 



Gin Thr Thr Ser Tyr Val Phe Arg Asp ^ 



Phe Gly Leu Gin Asp Pro Gly Asn He Tyr Gly Arg Leu Thr Asn Ser 



50 



55 



Thr Gin Gly Val Leu Glu Glu Arg He Ala Ala Leu Glu Gly Gly Val 
65 70 75 



Gly Gly Leu Ala Val Ala Ser 
85 



Gly Ala Ala Ala Val Thr Tyr Ala He 
90 95 



Glu Asn I 



le Thr Arg Ser Gly Asp His He Val Ala Ala Lys Thr He 



100 



105 



Tyr Gly Gly Thr Tyr Asn Leu Leu Ala His Thr Leu Pro Ala Tyr Gly 
ll5 120 



WO 2004/024933 __ 

40/U0 % W PCT/EP2003/009453 



val Thr Thr Thr Phe Val Asp Pro Ser Asp Leu phe ^ phe ^ 

Ala lie Arg Glu Asn Thr Lys Ala He Phe He Glu Thr Leu Gly Asn 

150 155 160 



Asp Ala val Ala Ala He Ala His 

175 



Pro Asn Ser Asn He He Asp Met 

LyS *** **» Pr ° Leu Ile W Asp Asn Thr Phe Gly Thr Pro Tyr 



185 190 



Leu He Arg Pro He Glu His Gly Ala 



195 



200 



Asp He Val val His Ser Ala 
205 

Thr Lys Phe lie Gly Gly His Gly Ser Ser Leu Gly Gly Val He Val 

220 

Asp ser Gly Lys Phe Asp Trp Val Ala Ser Gly Lys Phe Pro Gin Leu 

230 235 240 



Thr Glu Pro Asp Ala Ser Tyr His Gly Val Arg Phe Val Asp Ala Ala 
45 2S0 255 

Gly Ala Ala Ala Tyr He Val Arg He Arg Ala Val Leu Leu Arg Asp 

265 270 

Thr Gly Ala Ala He Ser Pro Phe Asn Ala Phe He Leu Leu Gin Gly 

280 285 

Leu Glu Thr Leu Ser Leu Arg Val Glu Arg His Val Ala Asn Ala Leu 

235 300 

Lys val He Asp Phe Leu Val Asn His Pro Lys Val Ala Ala Val Asn 



315 



320 



His Pro Ser Leu Pro Gly His Pro Asp His Ala He Tyr Gin Arg Tyr 

330 335 

Phe Pro Gly Gly Ala Gly Ser He Phe Thr Phe Glu Val Lys Gly Gly 

345 350 

Thr Glu Glu Ala Gin Lys Phe He Asp Ser Leu Gin He Phe Ser Leu 

360 355 

Leu Ala Asn Val Ala Asp Val Lys Ser Leu Val He His Pro Gly Thr 
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370 375 380 

Thr Thr His Ser Gin Leu Asn Ala Gin Glu lieu Glu Glu Gin Gly lie 
385 390 395 400 

Lys Pro Gly Thr Val Arg Leu Ser lie Gly Thr Glu His lie Glu Asp 
405 410 415 



lie He Asp Asp Leu Arg Gin Ala Leu Glu Lys He 
420 425 



<210> 21 

<211> 1278 

<212> DNA 

<213> Pseudomonas aeruginosa 
<220> 

<221> CDS 

<222> (1)..(1278) 

<223> 



<400> 21 

atg aaa ctg gaa acc ctg gcc gtc cac gcc ggc tac age cct gac ccg 
Met Lys Leu Glu Thr Leu Ala Val His Ala Gly Tyr Ser Pro Asp Pro 
x 5 10 15 

j|p acc acc cgc gcg gtg gcg gtg ccg ate tac cag acc acc tec tac gcc 
" T hr Thr Arg Ala Val Ala Val Pro lie Tyr Gin Thr Thr Ser Tyr Ala 
20 25 30 

ttc gac gac acc cag cat ggc gcc gac ctg ttc gac ctg aag gta ccg 
Phe Asp Asp Thr Gin His Gly Ala Asp Leu Phe Asp Leu Lys Val Pro 
35 40 45 



teg ggg atg gcg gcc ate acc tac gcg ate cag acc gtc gcc gag gcc 
Ser Gly Met Ala Ala He Thr Tyr Ala He Gin Thr Val Ala Glu Ala 
85 90 95 

ggc gac aac ate gtc teg gtg gcc aag etc tac ggc ggc acc tac aac 
Gly Asp Asn He Val Ser Val Ala Lys Leu Tyr Gly Gly Thr Tyr Asn 
100 105 HO 



48 



96 



144 



ggc aac ate tac aca egg ate atg aac ccc acc aac gac gta ctg gaa 192 
Gly Asn He Tyr Thr Arg He Met Asn Pro Thr Asn Asp Val Leu Glu 
50 55 60 

cag cgc gtc gcg gcg ctg gaa ggc ggg gtc ggg gcg ctg gcg gtg gcc 240 
Gin Arg Val Ala Ala Leu Glu Gly Gly Val Gly Ala Leu Ala Val Ala 
65 70 75 80 



288 



336 
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t 9 f 9 ??° aC ° Ct9 ° Ca C9C atc 99° atc ca 3 9<=g cgc ttc gcc 

Leu Leu Ala His Thr Leu Pro Arg lie Gly lie Gin III Arg Phe Sa 

115 120 125 

gcc cac gac gac gtc gcc gcc ctg gaa gcg ctg atc gac gag egg acc 
Ala His Asp Asp Val Ala Ala Leu Glu Ala Leu He Asp III Arg Tnr 

aag gcc gtg ttc tgc gaa acc atc ggc aac ccg gcg ggc aac atc atc 
Lys Ala val Phe Cys Glu Thr He Gly Asn Pro SI §fy Asn lie j£ 

150 155 160 

gac ctg cag gca ctg gcc gac gcc get cac cgc cac ggc gtg cca ctg 
Asp Leu Gin Ala Leu Ala Asp Ala Ala His Arg His I!y Val Pro 2l 
165 170 175 

atc gtc gac aac acg gta gcc acc ccg gtg etc tgc egg ccg ttc gag 
He Val Asp Asn Thr Val Ala Thr Pro Val Leu Cys Arg Pro Phe XI 
180 185 190 

cac ggc gcc gac atc gtc gtg cac teg ctg acc aag tac atg ggc ggc 
H 1S Gly Ala Asp He Val Val His Ser Leu Thr LyI Tyr Me? Ify Ify 
195 200 205 

cac ggc acc age atc ggc ggg atc gtg gtc gac tec ggc aaa ttc gac 
His Gly Thr Ser He Gly Gly He Val Val Asp Ser Ify Lys Pne Up 
4410 2X5 220 

J?I f? 9 f a9 o C9 C9C ttG CCg ct 9 ct 9 aa <= acg ccc gat ccg 

Trp Ala Ala Asn Lys Ser Arg Phe Pro Leu Leu Asn Thr Pro Asp Pro 

225 230 235 * 240 

tec tac cac ggc gtc acc tac ace gag gcc ttc gga ccc gcc qco ttc 
Ser Tyr His Gly Val Thr Tyr Thr Glu Ala Phe Ify Pro Sa SI p£e 
245 250 255 

ate ggc cgc tgc egg gtg gta ccg ctg cgc aac atg ggc gcg gcg etc 
He Gly Arg Cys Arg Val Val Pro Leu Arg Asn Me? Ify III HI Leu 
260 265 270 

teg ccg ttc aac gcc ttc etc atc etc caa ggc ctg gag acc ctg gca 
Ser Pro Phe Asn Ala Phe Leu He Leu Gin Sly Leu III Lei SI 

2 75 280 285 

ctg cgc atg gag cgc cac tgc gac aac gee etc gcc gtg gcc cgc tac 915 
Leu Arg Met Glu Arg His Cys Asp Asn Ala Leu Ala Val SI I?g Ty^ 

ctg cag cag cat ccg cag gtg gcc tgg gtg aaa tac occ aac etc acc 
Leu Gin Gin His Pro Gin Val Ala *g Vaf Lys ^ SI Ify Lei Sa 
305 310 315 320 

gac aac ccc gag cac gcc ctg gcc egg cgc tac ctg ggg ggc cgc cca mn« 
Asp Asn Pro Glu His Ala Leu Ala Arg Arg Tyr Lei Ify Ify Hg PrI ° 
325 330 335 

gcg gcg atc ctg tct ttc gg c atc cag ggc ggc age gcc gcc ggc gca 
Ala Ala He Leu Ser Phe Gly He Gin Gly Gly sir Sa Sa Ify SI 
340 345 350 

J?o SI ri C P C !? C r tt9 399 Ct9 gt 9 9tg egg ctg gtc aac atc ggc 
Arg Phe He Asp Ala Leu Lys Le u Val Val Arg Leu Val Asn He Ify 



384 



432 



480 



528 



576 



624 



672 



720 



768 



816 



864 



960 



1056 



1104 
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355 360 365 

gac gcc aag tec ctg gec tgc cac ccg gcg age acc acc cac cgc cag 

Asp Ala Lys Ser Leu Ala Cys His Pro Ala Ser Thr Thr His Arg Gin 

370 375 380 

ttg aac gcg gag gaa ctg gcc cgc gcc gga gtc tec gac gac atg gtg 

Leu Asn Ala Glu Glu Leu Ala Arg Ala Gly Val Ser Asp Asp Met Val 

385 390 39S 400 

egg ctg teg ate ggc ate gag cac ate gac gac ate etc gcc gac etc 1248 

Arg Leu Ser lie Gly He Glu His He Asp Asp He Leu Ala Asp Leu 



405 410 415 



gac cag gcc ctg gcc gcc gcc gca cgc tga 
Asp Gin Ala Leu Ala Ala Ala Ala Arg 
420 425 



<210> 22 

<211> 425 

<212> PRT 

<213> Pseudomonas aeruginosa 



1152 



1200 



1278 



<400> 22 

Met Lys Leu Glu Thr Leu Ala Val His Ala Gly Tyr Ser Pro Asp Pro 
15 10 15 

Thr Thr Arg Ala Val Ala Val Pro He Tyr Gin Thr Thr Ser Tyr Ala 
20 25 30 

Phe Asp Asp Thr Gin His Gly Ala Asp Leu Phe Asp Leu Lys Val Pro 
35 40 45 

Gly Asn He Tyr Thr Arg lie Met Asn Pro Thr Asn Asp Val Leu Glu 
50 55 60 

Gin Arg Val Ala Ala Leu Glu Gly Gly Val Gly Ala Leu Ala Val Ala 
65 70 75 80 

Ser Gly Met Ala Ala He Thr Tyr Ala He Gin Thr Val Ala Glu Ala 
85 90 95 

Gly Asp Asn He Val Ser Val Ala Lys Leu Tyr Gly Gly Thr Tyr Asn 
100 105 HO 



Leu Leu Ala His Thr Leu Pro Arg He Gly He Gin Ala Arg Phe Ala 
115 120 125 
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Ala His Asp Asp Val Ala Ala Leu Glu Ala Leu lie Asp Glu Arg Thr 
130 13 5 140 

Lys Ala Val Phe Cys Glu Thr He Gly Asn Pro Ala Gly Asn He He 
14 * 150 155 160 

Asp Leu Gin Ala Leu Ala Asp Ala Ala His Arg His Gly Val Pro Leu 
165 170 " 175 

He Val Asp Asn Thr Val Ala Thr Pro Val Leu Cys Arg Pro Phe Glu 
180 185 190 

His Gly Ala Asp He Val Val His Ser Leu Thr Lys Tyr Met Gly Gly 
155 200 205 

His Gly Thr Ser He Gly Gly He Val Val Asp Ser Gly Lys Phe Asp 
210 215 220 

Trp Ala Ala Asn Lys Ser Arg Phe Pro Leu Leu Asn Thr Pro Asp Pro 
225 230 235 240 

Ser Tyr His Gly Val Thr Tyr Thr Glu Ala Phe Gly Pro Ala Ala Phe 
245 250 255 

He Gly Arg Cys Arg Val Val Pro Leu Arg Asn Met Gly Ala Ala Leu 
260 265 270 

Ser Pro Phe Asn Ala Phe Leu He Leu Gin Gly Leu Glu Thr Leu Ala 
275 280 285 

Leu Arg Met Glu Arg His Cys Asp Asn Ala Leu Ala Val Ala Arg Tyr 
290 295 300 

Leu Gin Gin His Pro Gin Val Ala Trp Val Lys Tyr Ala Gly Leu Ala 
305 310 315 320 

Asp Asn Pro Glu His Ala Leu Ala Arg Arg Tyr Leu Gly Gly Arg Pro 
325 330 " 3 35 

Ala Ala He Leu Ser Phe Gly He Gin Gly Gly Ser Ala Ala Gly Ala 
340 345 350 

Arg Phe He Asp Ala Leu Lys Leu Val Val Arg Leu Val Asn He Gly 
355 360 365 



Asp Ala Lys Ser Leu Ala Cys His Pro Ala Ser Thr Thr His Arg Gin 
370 375 380 
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Leu Asn Ala Glu Glu Leu Ala Arg Ala Gly Val Ser Asp Asp Met Val 
385 390 395 400 

Arg Leu Ser He Gly He Glu His He Asp Asp He Leu Ala Asp Leu 
405 410 415 

Asp Gin Ala Leu Ala Ala Ala Ala Arg 
420 425 

<210> 23 
<211> 1296 
<212> DNA 

<213> Bordetella bronchiseptica 
<220> 

<221> CDS 
<222> (1)..<1296) 
<223> 



<400> 23 . j. q 

atg age gaa ccg aac caa ccc ate tgg egg ctg gag acc ate gee gta 48 

Met Ser Glu Pro Asn Gin Pro He Trp Arg Leu Glu Thr He Ala Val 
X 5 10 15 



cat ggg ggc tac egg ccc gac ccg acc acg cgc gcg gtg gcg gtg ccg 
His Gly Gly Tyr Arg Pro Asp Pro Thr Thr Arg Ala Val Ala Val Pro 
20 25 30 

ate tac cag acc gtg gec tat gcg ttc gac gac acc cag cat ggc gcg 
He Tyr Gin Thr Val Ala Tyr Ala Phe Asp Asp Thr Gin His Gly Ala 
35 40 45 

aac ctg ttc gac ctg aag gtg ccg ggc aat ate tac acc cgc ate atg 
Asp Leu Phe Asp Leu Lys Val Pro Gly Asn He Tyr Thr Arg He Met 
50 55 €0 

aac ccc acc acc gac gtg ctg gag cag cgc gtg gcg gcg ctg gaa tgc 
Asn Pro Thr Thr Asp Val Leu Glu Gin Arg Val Ala Ala Leu Glu Cys 
65 70 75 80 

qqc gtg gec gcg ctg gcg ctg gec tec ggc cag gcg gcg gtg acc tat 
Gly Val Ala Ala Leu Ala Leu Ala Ser Gly Gin Ala Ala Val Thr Tyr 
85 90 95 

gcg ate ctg acc ate gee gag gcg ggc gac aac ate gtg teg tec age 
Ala He Leu Thr He Ala Glu Ala Gly Asp Asn He Val Ser Ser Ser 
100 105 HO 

acg ctg tat ggc ggc acg tac aac ctg ttc gee cac acg ctg ccg cag 



96 



144 



192 



240 



288 



336 



384 
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Thr Leu Tyr Gly Gly Thr Tyr Asn Leu Phe Ala His Thr Leu Pro Gin 
115 120 125 

tac ggc ate acg acc cgc ttc gec gat ccg cgc aac ctg get teg ttc 432 
Tyr Gly lie Thr Thr Arg Phe Ala Asp Pro Arg Asn Leu Ala Ser Phe 
130 135 140 

gag gcg ctg ate gac gag cgc acc aag gec att ttc gec gag teg gtg 480 
Glu Ala Leu lie Asp Glu Arg Thr Lys Ala lie Phe Ala Glu Ser Val 
145 "0 155 160 

ggc aat ccg ctg ggc aac gtc acc gac ate gee gcg ctg gec gag ate 528 
Gly Asn Pro Leu Gly Asn Val Thr Asp lie Ala Ala Leu Ala Glu He 
155 170 175 

gcg cac cgc cat ggc gtg ccg ctg ate gtc gac aac acg gtg ccg teg 576 
Ala His Arg His Gly Val Pro Leu He Val Asp Asn Thr Val Pro Ser 
180 185 190 

ccc tac ctg ctg cgc ccc ate gag cac ggc gec gac ate gtg gtg cag 624 
Pro Tyr Leu Leu Arg Pro He Glu His Gly Ala Asp He Val Val Gin 
195 200 205 

teg etc acc aag tac ctg ggc ggg cac ggc acc age ctg ggc ggg gee 672 
Ser Leu Thr Lys Tyr Leu Gly Gly His Gly Thr Ser Leu Gly Gly Ala 
210 215 220 

ate ate gat teg ggc aag ttt ccc tgg gee gag cac aag gcg cgc ttc 720 
He He Asp Ser Gly Lys Phe Pro Trp Ala Glu His Lys Ala Arg Phe 
225 230 235 240 

aag cgc ctg aac gag ccc gac gtg age tac cac ggc gtg gtc tac acc 768 
Lys Arg Leu Asn Glu Pro Asp Val Ser Tyr His Gly Val Val Tyr Thr 
245 250 * 255 

gag gcg ttc ggc gcg gcg gee tat ate ggc cgc gec cgc gtg gtg ccg 816 
Glu Ala Phe Gly Ala Ala Ala Tyr He Gly Arg Ala Arg Val Val Pro 
260 265 270 

ctg cgc aat acc ggc gcg gee att teg ccg ttc aac gee ttc cag ate 864 
Leu Arg Asn Thr Gly Ala Ala He Ser Pro Phe Asn Ala Phe Gin He 
275 280 285 

ctg cag ggc ate gag acg ctg gcg ctg cgc gtg gac cgc ate gtc gag 912 
Leu Gin Gly He Glu Thr Leu Ala Leu Arg Val Asp Arg He Val Glu 
290 295 300 

aac teg gtc aag gtg gec ggg ttc ctg cgc gac cat ccc aag gtc gaa 960 
Asn Ser Val Lys Val Ala Gly Phe Leu Arg Asp His Pro Lys Val Glu 
305 310 315 320 

tgg gtc aac tat gee ggc ctg ccc gac cat gee gac cat gcg ctg gtg 1008 
Trp Val Asn Tyr Ala Gly Leu Pro Asp His Ala Asp His Ala Leu Val 
325 330 335 

cgc aag tac atg ggc ggc aag gee ccc ggc ctg ttc act ttc ggc gtg 1056 
Arg Lys Tyr Met Gly Gly Lys Ala Pro Gly Leu Phe Thr Phe Gly Val 
340 34S 350 

aag ggc ggc cgc gag gee ggc gcg cgc ttc cag gac gee ttg cag ctg H04 
Lys Gly Gly Arg Glu Ala Gly Ala Arg Phe Gin Asp Ala Leu Gin Leu 
355 360 365 
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ttc acc cgc ctg gtg aac ate ggc gac gec aag teg ctg gee acg cac 1152 
Phe Thr Arg Leu Val Asn lie Gly Asp Ala Lys Ser Leu Ala Thr His 
370 375 380 

ccg get tec acc acg cac cgc cag etc aac ccc gaa gag etc gaa aag 1200 
Pro Ala Ser Thr Thr His Arg Gin Leu Asn Pro Glu Glu Leu Glu Lys 
385 390 395 400 

gec ggc gtg cgc gag gaa acg gtg cgc ctg teg ate ggg ate gag cat 1248 
Ala Gly Val Arg Glu Glu Thr Val Arg Leu Ser He Gly He Glu His 
405 410 415 

ate gac gac ctg ate gee gac ctg gaa cag gcg ctg gcg caa gtc tga 1296 
lie Asp Asp Leu He Ala Asp Leu Glu Gin Ala Leu Ala Gin Val 
420 425 430 

<210> 24 
<211> 431 
<212> PRT 

<213> Bordetella bronchi septica 



<400> 24 

Met Ser Glu Pro Asn Gin Pro He Tzp Arg Leu Glu Thr He Ala Val 
1 5 10 15 

His Gly Gly Tyr Arg Pro Asp Pro Thr Thr Arg Ala Val Ala Val Pro 
20 25 30 



lie Tyr Gin Thr Val Ala Tyr Ala Phe Asp Asp Thr Gin His Gly Ala 
35 40 45 



Asp Leu Phe Asp Leu Lys Val Pro Gly Asn He Tyr Thr Arg He Met 
50 55 60 



Asn Pro Thr Thr Asp Val Leu Glu Gin Arg Val Ala Ala Leu Glu Cys 
65 70 75 80 

Gly Val Ala Ala Leu Ala Leu Ala Ser Gly Gin Ala Ala Val Thr Tyr 
85 90 95 



Ala He Leu Thr He Ala Glu Ala Gly Asp Asn He Val Ser Ser Ser 
100 105 110 



Thr Leu Tyr Gly Gly Thr Tyr Asn Leu Phe Ala His Thr Leu Pro Gin 
115 120 125 



Tyr Gly He Thr Thr Arg Phe Ala Asp Pro Arg Asn Leu Ala Ser Phe 
130 135 140 
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Glu Ala Leu lie Asp Glu Arg Thr Lys Ala He Phe Ala Glu Ser Val 
145 150 155 160 



Gly Asn Pro Leu Gly Asn Val Thr Asp He Ala Ala Leu Ala Glu He 
165 170 175 



Ala His Arg His Gly Val Pro Leu He Val Asp Asn Thr Val Pro Ser 
180 185 190 



Piro Tyr Leu Leu Arg Pro He Glu His Gly Ala Asp He Val Val Gin 
195 200 205 

Ser Leu Thr Lys Tyr Leu Gly Gly His Gly Thr Ser Leu Gly Gly Ala 
210 215 220 

He He Asp Ser Gly Lys Phe Pro Trp Ala Glu His Lys Ala Arg Phe 
225 230 235 240 

Lys Arg Leu Asn Glu Pro Asp Val Ser Tyr His Gly Val Val Tyr Thr 
245 250 255 

Glu Ala Phe Gly Ala Ala Ala Tyr He Gly Arg Ala Arg Val Val Pro 
260 265 270 

Leu Arg Asn Thr Gly Ala Ala He Ser Pro Phe Asn Ala Phe Gin He 
275 280 285 

Leu Gin Gly He Glu Thr Leu Ala Leu Arg Val Asp Arg He Val Glu 
290 295 300 

Asn Ser Val Lys Val Ala Gly Phe Leu Arg Asp His Pro Lys Val Glu 
305 . 310 315 320 

Trp Val Asn Tyr Ala Gly Leu Pro Asp His Ala Asp His Ala Leu Val 
325 330 335 

Arg Lys Tyr Met Gly Gly Lys Ala Pro Gly Leu Phe Thr Phe Gly Val 
340 345 350 

Lys Gly Gly Arg Glu Ala Gly Ala Arg Phe Gin Asp Ala Leu Gin Leu 
355 360 365 



Phe Thr Arg Leu Val Asn lie Gly Asp Ala Lys Ser Leu Ala Thr His 
370 375 380 



Pro Ala Ser Thr Thr His Arg Gin Leu Asn Pro Glu Glu Leu Glu Lys 
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385 390 395 400 

Ala Gly Val Arg Glu Glu Thr Val Arg Leu Ser lie Gly lie Glu His 
405 410 415 

lie Asp Asp Leu lie Ala Asp Leu Glu Gin Ala Leu Ala Gin Val 
420 425 430 

<210> 25 
<211> 1269 
<212> DNA 

<213> Nitrosomonas europaea 



<220> 

<221> CDS 

<222> (1) . . (1269) 

<223> 



<400> 25 

atg aaa egg gaa aca etc gee att cat ggc ggt ttt gec ggc gat ccg 48 
Met Lys Arg Glu Thr Leu Ala lie His Gly Gly Phe Ala Gly Asp Pro 
1 5 10 15 



cag act cat gca gtc gcg gtc ccc att tac cag acc acc age tac tat 96 
Gin Thr His Ala Val Ala Val Pro lie Tyr Gin Thr Thr Ser Tyr Tyr 
20 25 30 . * 

ttt gat gat act cag cac ggg get gat ttg ttt gat ctg aag gtg cag 144 
Phe Asp Asp Thr Gin His Gly Ala Asp Leu Phe Asp Leu Lys Val Gin 
35 40 45 

ggt aac ate tac aca cgc ate atg aac ccg act act get gtc ctg gaa 192 
Gly Asn lie Tyr Thr Arg lie Met Asn Pro Thr Thr Ala Val Leu Glu 
50 55 60 

gaa aga gtg gcg tta ctg gaa gga gga gtg gga gcg ctg gec atg get 240 
Glu Arg Val Ala Leu Leu Glu Gly Gly Val Gly Ala Leu Ala Met Ala 
65 70 75 80 

tec ggc atg gec gee att aca gec tgt gtg cag act ctg gec agg gcg 288 
Ser Gly Met Ala Ala lie Thr Ala Cys Val Gin Thr Leu Ala Arg Ala 
85 90 95 

ggc gac aac att ate tec acc age cag gtt tac ggt ggc acc tat aat 336 
Gly Asp Asn lie lie Ser Thr Ser Gin Val Tyr Gly Gly Thr Tyr Asn 
100 105 110 



ttc 
Phe 



ttt 
Phe 



tgc cat acg ttg ccc aat ctg ggt att gaa gtt cgc atg gtg 
Cys His Thr Leu Pro Asn Leu Gly lie Glu Val Arg Met Val 
115 120 125 



384 



* 
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gat ggt cgt aat ccg gcc get ttt gec gat gec ate gat gac aat acc 432 
Asp Gly Arg Asn Pro Ala Ala Phe Ala Asp Ala lie Asp Asp Asn Tfax 
130 135 140 

aga atg att tat tgc gag teg ate gga aat ccg gcc ggt aat gtg gtg 480 
Arg Met He Tyr Cys Glu Ser He Gly Asn Pro Ala Gly Asn Val Val 
145 150 155 160 

gat ate gcc gca ctg get gaa gtg gcg cat gca gcg ggc gtg ccg ctg 528 
Asp lie Ala Ala Leu Ala Glu Val Ala His Ala Ala Gly Val Pro Leu 
165 170 175 

gta gtg gac aat acc gta cca acc ccg gtg ctt tgt cgt cct ttc gaa 576 
Val Val Asp Asn Thr Val Pro Thr Pro Val Leu Cys Arg Pro Phe Glu 
180 185 "* 190 



cat ggt gcc gat ate gtc gtc cat gcg ctg acc aaa tac atg ggt ggt 

His Gly Ala Asp He Val Val His Ala Leu Thr Lys Tyr Met Gly Gly 
195 200 205 

cac ggc acc age ate ggc gga ate ate gtg gat tec ggc aag ttc ccc 

His Gly Thr Ser He Gly Gly He He Val Asp Ser Gly Lys Phe Pro 
210 215 220 



cct ttc aat tct ttt ctg att ctg caa ggt ate gaa acc ctg ccg ttg 
Pro Phe Asn Ser Phe Leu He Leu Gin Gly He Glu Thr Leu Pro Leu 
275 280 285 



624 



672 



tgg gaa ggc aac teg cgt ttt cca caa ttc aac caa cct gat ccc age 720 
Trp Glu Gly Asn Ser Arg Phe Pro Gin Phe Asn Gin Pro Asp Pro Ser 
225 230 235 240 

tat cac ggt gtg gtt tat gtg gat gca ttt ggt ccg get gcg ttt ate 768 
Tyr His Gly Val Val Tyr Val Asp Ala Phe Gly Pro Ala Ala Phe He 
245 250 255 

ggc cgt gcg cgt gtg gta ccg ttg cgc aac atg gga gcg gca att tea 816 
Gly Arg Ala Arg Val Val Pro Leu Arg Asn Met Gly Ala Ala He Ser 
260 265 270 



864 



agg atg gaa egg cat tgc acc aat gcg ctg gcg att gca cgt tat ctg 912 
Arg Met Glu Arg His Cys Thr Asn Ala Leu Ala He Ala Arg Tyr Leu 
290 295 300 

caa agg cat ccc aaa gtc age tgg gtc aat ttt gcc ggc ctt gaa gat 960 
Gin Arg His Pro Lys Val Ser Trp Val Asn Phe Ala Gly Leu Glu Asp 
305 310 315 320 

aac cgt gat tac gca ctg gtg cag aaa tac atg gat ggc ggt att ccc 1008 
Asn Arg Asp Tyr Ala Leu Val Gin Lys Tyr Met Asp Gly Gly He Pro 
325 330 335 

tea teg att ctg agt ttt ggc ate aag ggc ggg cgc gag get tgt get 1056 
Ser Ser He Leu Ser Phe Gly He Lys Gly Gly Arg Glu Ala Cys Ala 
340 345 350 

cgc ttt atg gac aga ctg atg ctg ate aaa egg ctg gtc aac ate ggg 1104 
Arg Phe Met Asp Arg Leu Met Leu He Lys Arg Leu Val Asn He Gly 
355 360 365 

gat gcc aaa acg ctg gcc tgc cac ccg gcg acg acc acc cac cgt cag 1152 
Asp Ala Lys Thr Leu Ala Cys His Pro Ala Thr Thr Thr His Arg Gin 
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370 375 380 

etc aat gat gaa gaa ctg gca aaa gec ggt gtc agt get gat ctg gtg 1200 
Leu Asn Asp Glu Glu Leu Ala Lys Ala Gly Val Ser Ala Asp Leu Val 
385 390 395 400 

cgt tta tgt gtc ggc ate gag cat att gac gat ctg att gec gat gta 1248 
Arg Leu Cys Val Gly lie Glu His lie Asp Asp Leu lie Ala Asp Val 
405 410 415 

gag cag get ttc cag gat tag 1269 
Glu Gin Ala Phe Gin Asp 
420 

<210> 26 
<211> 422 
<212> PRT 

<213> Nitrosomonas europaea 
<400> 26 

Met Lys Arg Glu Thr Leu Ala lie His Gly Gly Phe Ala Gly Asp Pro 
1 5 10 15 

Gin Thr His Ala Val Ala Val Pro lie Tyr Gin Thr Thr Ser Tyr Tyr 
20 25 30 

Phe Asp Asp Thr Gin His Gly Ala Asp Leu Phe Asp Leu Lys Val Gin 
35 40 45 

Gly Asn He Tyr Thr Arg He Met Asn Pro Thr Thr Ala Val Leu Glu 
50 55 60 

Glu Arg Val Ala Leu Leu Glu Gly Gly Val Gly Ala Leu Ala Met Ala 
65 70 75 80 

Ser Gly Met Ala Ala He Thr Ala Cy s Val Gln Thr A 1 * 
85 90 95 

Gly Asp Asn lie lie Ser Thr Ser Gin Val Tyr Gly Gly Thr Tyr Asn 
100 105 110 

Phe Phe Cys His Thr Leu Pro Asn Leu Gly He Glu Val Arg Met Val 
115 120 125 



Asp Gly Arg Asn Pro Ala Ala Phe Ala Asp Ala He Asp Asp Asn Thr 
130 135 140 
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Arg Met lie Tyr Cys Glu Ser lie Gly Asn Pro Ala Gly Asn Val Val 
145 150 155 160 

Asp lie Ala Ala Leu Ala Glu Val Ala His Ala Ala Gly Val Pro Leu 
165 170 175 

Val Val Asp Asn Thr Val Pro Thr Pro Val Leu Cys Arg Pro Phe Glu 
180 185 190 

His Gly Ala Asp lie Val Val His Ala Leu Thr Lys Tyr Met Gly Gly 
195 200 205 

His Gly Thr Ser lie Gly Gly He lie Val Asp Ser Gly Lys Phe Pro 
210 215 220 



Trp Glu Gly Asn Ser Arg Phe Pro Gin Phe Asn Gin Pro Asp Pro Ser 
225 230 235 240 



Tyr His Gly Val Val Tyr Val Asp Ala Phe Gly Pro Ala Ala Phe lie 
245 250 255 



Gly Arg Ala Arg Val Val Pro Leu Arg Asn Met Gly Ala Ala He Ser 
260 265 270 



Pro Phe Asn Ser Phe Leu He Leu Gin Gly He Glu Thr Leu Pro Leu 
275 280 285 



Arg Met Glu Arg His Cys Thr Asn Ala Leu Ala He Ala Arg Tyr Leu 
290 295 300 



Gin Arg His Pro Lys Val Ser Trp Val Asn Phe Ala Gly Leu Glu Asp 
305 310 315 320 



Asn Arg Asp Tyr Ala Leu Val Gin Lys Tyr Met Asp Gly Gly He Pro 
325 330 ^ 335 



Ser Ser He Leu Ser Phe Gly He Lys Gly Gly Arg Glu Ala Cys Ala 
340 345 350 



Arg Phe Met Asp Arg Leu Met Leu He Lys Arg Leu Val Asn He Gly 
355 360 365 



Asp Ala Lys Thr Leu Ala Cys His Pro Ala Thr Thr Thr His Arg Gin 
370 375 380 



Leu Asn Asp Glu Glu Leu Ala Lys Ala Gly Val Ser Ala Asp Leu Val 
385 390 395 " 400 
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Arg Leu Cys Val Gly He Glu His He Asp Asp Leu He Ala Asp Val 
405 410 415 



Glu Gin Ala Phe Gin Asp 
420 



<210> 27 

<211> 1281 

<212> DNA 

<213> Sinorhizobium meliloti 
<220> 

<221> CDS 

<222> (1)..(1281) 

<223> 



<400> 27 

atg aaa gcc gga ccc gga ttc age acg ctt gca att cac gcc ggg gec 48 
Met Lys Ala Gly Pro Gly Phe Ser Thr Leu Ala He His Ala Gly Ala 
X 5 10 15 



cag ccc gat ccg acg acc ggt gcg egg gcg acg ccg ate tat cag acg 
Gin Pro Asp Pro Thr Thr Gly Ala Arg Ala Thr Pro He Tyr Gin Thr 

M _ -» rr 1 ft 



96 

: Gin Thr 

20 25 30 



acc age ttc gtc ttc aac gac acg gat cat gcg gcc gca etc ttc ggc 144 
Thr Ser Phe Val Phe Asn Asp Thr Asp His Ala Ala Ala Leu Phe Gly 
35 40 45 

etc cag caa ttc ggc aat ate tat acc cgc ate atg aat ccg acg cag 192 
Leu Gin Gin Phe Gly Asn He Tyr Thr Arg He Met Asn Pro Thr Gin 
50 55 60 

gcg gtg ctg gag gag egg ate gcg gcg etc gaa ggc ggg acc gcc ggg 240 
Ala Val Leu Glu Glu Arg He Ala Ala Leu Glu Gly Gly Thr Ala Gly 
65 70 75 80 

ctg gcc gtt tec teg ggg cat gcg gcc cag ctg ctg gtt ttc cat acg 
Leu Ala Val Ser Ser Gly His Ala Ala Gin Leu Leu Val Phe His Thr 
85 90 95 

ate atg agg ccg ggt gac aat ttc gtt tec gcc aga cag ctt tac ggc 336 
He Met Arg Pro Gly Asp Asn Phe Val Ser Ala Arg Gin Leu Tyr Gly 
100 105 110 



288 



ggg teg gcc aat cag ttc ggc cat gcc ttc aag gcc ttc gac tgg cag 
Gly Ser Ala Asn Gin Phe Gly His Ala Phe Lys Ala Phe Asp Trp Gin 
115 120 125 



384 
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gtc cgc tgg gcc gat teg gcg gag ccc gaa age ttc gat gcg cag ate 432 
Val Arg Trp Ala Asp Ser Ala Glu Pro Glu Ser Phe Asp Ala Gin lie 
130 135 140 

gac gaa cgc acc aag gcg ate ttc ate gaa age etc gcc aat ccg ggc 480 
Asp Glu Arg Thr Lys Ala lie Phe lie Glu Ser Leu Ala Asn Pro Gly 
145 150 155 160 

ggc acc ttc gtc gac ata gcc gca ate get gac gtt gcg egg cga cac 528 
Gly Thr Phe Val Asp lie Ala Ala lie Ala Asp Val Ala Arg Arg His 
165 170 ~ 175 

gga ctg ccg etc ate gtc gac aat acg atg gcg acg ccc tat ctg atg 576 
Gly Leu Pro Leu lie Val Asp Asn Thr Met Ala Thr Pro Tyr Leu Met 
180 185 190 

egg ccg etc gaa cac ggc gcc gat ate gtc gtc cat teg etc acc aag 624 
Arg Pro Leu Glu His Gly Ala Asp He Val Val His Ser Leu Thr Lys 
195 200 205 

ttc ate ggc ggt cac ggc aat teg atg ggc ggc ate ate gtc gac ggc 672 
Phe He Gly Gly His Gly Asn Ser Met Gly Gly He lie Val Asp Gly 
210 215 220 

ggt acg ttc gac tgg teg aaa tec ggc aag tat ccg ctg ctg teg gag 720 
Gly Thr Phe Asp Trp Ser Lys Ser Gly Lys Tyr Pro Leu Leu Ser Glu 
225 230 235 240 

ccg agg ccc gaa tat ggc ggc gtc gtc ctg cac cag gcc ttc ggc aac 768 
Pro Arg Pro Glu Tyr Gly Gly Val Val Leu His Gin Ala Phe Gly Asn 
245 250 255 

ttc gcc ttc gcc ate gcc gca egg gta ttg ggt ctg agg gac ttc ggt 816 
Phe Ala Phe Ala He Ala Ala Arg Val Leu Gly Leu Arg Asp Phe Gly 
260 265 270 

ccg gcc att teg ccc ttc aac gcc ttc ctg ate cag acc ggc gtc gag 864 
Pro Ala He Ser Pro Phe Asn Ala Phe Leu He Gin Thr Gly Val Glu 
275 280 285 

aeg ctg ccg ctg agg atg cag cgc cat tgc gac aac gcg ctg gag gtc 912 
Thr Leu Pro Leu Arg Met Gin Arg His Cys Asp Asn Ala Leu Glu Val 
290 295 300 

gcc aaa tgg ctg aag gga cat gaa aag gtc tec tgg gtc cgc tat tec 960 
Ala Lys Trp Leu Lys Gly His Glu Lys Val Ser Trp Val Arg Tyr Ser 
305 310 315 "* 320 

ggg etc gaa gac gat ccg aac cac gca ctg cag aaa cgc tac teg ccg 1008 
Gly Leu Glu Asp Asp Pro Asn His Ala Leu Gin Lys Arg Tyr Ser Pro 
325 330 335 

aag ggg gcg gga gcc gtt ttc acc ttc ggg etc gcg ggc gga tac gag 1056 
Lys Gly Ala Gly Ala Val Phe Thr Phe Gly Leu Ala Gly Gly Tyr Glu 
340 345 350 



gcg gga aag cgc ttt gtc gag gca ctg gaa atg ttc tec cat ctt gcc 1104 
Ala Gly Lys Arg Phe Val Glu Ala Leu Glu Met Phe Ser His Leu Ala 
355 360 365 



aat ate ggc gac acg cgt teg etc gtc ate cac ccc gca teg acc acg 1152 
Asn He Gly Asp Thr Arg Ser Leu Val He His Pro Ala Ser Thr Thr 
370 375 380 



% • • 
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cac egg cag etc acg ccg gag cag cag gtc gec gca ggc gec gga ccc 
His Arg Gin Leu Thr Pro Glu Gin Gin Val Ala Ala Gly Ala Gly Pro 
385 390 395 400 



1200 



gac gtc ate egg ttg teg gtc ggc ate gag gat gtg gec gac ate att 1248 
Asp Val lie Arg Leu Ser Val Gly lie Glu Asp Val Ala Asp He He 
405 410 415 



gee gat etc gaa cag gcg ctg ggc aag gee tga 
Ala Asp Leu Glu Gin Ala Leu Gly Lys Ala 
420 425 



<210> 28 

<211> 426 

<212> PRT 

<213> Sinorliizobium meliloti 

<400> 28 

Met Lys Ala Gly Pro Gly Plie Ser Thr Leu Ala He His Ala Gly Ala 
1 5 10 15 

Gin Pro Asp Pro Thr Thr Gly Ala Arg Ala Thr Pro lie Tyr Gin Thr 
20 25 30 



1281 



Thr Ser Phe Val Phe Asn Asp Thr Asp His Ala Ala Ala Leu Phe Gly 
35 40 45 

Leu Gin Gin Phe Gly Asn lie Tyr Thr Arg lie Met Asn Pro Thr Gin 
50 55 60 

Ala Val Leu Glu Glu Arg lie Ala Ala Leu Glu Gly Gly Thr Ala Gly 
65 70 75 80 

Leu Ala Val Ser Ser Gly His Ala Ala Gin Leu Leu Val Phe His Thr 
85 90 95 



He Met Arg Pro Gly Asp Asn Phe Val Ser Ala Arg Gin Leu Tyr Gly 
100 105 110 



Gly Ser Ala Asn Gin Phe Gly His Ala Phe Lys Ala Phe Asp Trp Gin 
115 120 125 



Val Arg Trp Ala Asp Ser Ala Glu Pro Glu Ser Phe Asp Ala Gin He 
130 135 140 



Asp Glu Arg Thr Lys Ala He Phe He Glu Ser Leu Ala Asn Pro Gly 
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145 150 155 160 

Gly Thr Phe Val Asp lie Ala Ala lie Ala Asp Val Ala Arg Arg His 
165 170 175 

Gly Leu Pro Leu lie Val Asp Asn Thr Met Ala Thr Pro Tyr Leu Met 
180 185 190 

Arg Pro Leu Glu His Gly Ala Asp He Val Val His Ser Leu Thr Lys 
195 200 205 

Phe He Gly Gly His Gly Asn Ser Met Gly Gly He He Val Asp Gly 
210 215 220 

Gly Thr Phe Asp Trp Ser Lys Ser Gly Lys Tyr Pro Leu Leu Ser Glu 
225 230 235 240 

Pro Arg Pro Glu Tyr Gly Gly Val Val Leu His Gin Ala Phe Gly Asn 
245 250 255 

Phe Ala Phe Ala He Ala Ala Arg Val Leu Gly Leu Arg Asp Phe Gly 
260 265 270 

Pro Ala He Ser Pro Phe Asn Ala Phe Leu He Gin Thr Gly Val Glu 
275 280 285 

Thr Leu Pro Leu Arg Met Gin Arg His Cys Asp Asn Ala Leu Glu Val 
290 295 300 

Ala Lys Trp Leu Lys Gly His Glu Lys Val Ser Trp Val Arg Tyr Ser 
305 310 315 ~ 320 

Gly Leu Glu Asp Asp Pro Asn His Ala Leu Gin Lys Arg Tyr Ser Pro 
325 330 335 

Lys Gly Ala Gly Ala Val Phe Thr Phe Gly Leu Ala Gly Gly Tyr Glu 
340 345 350 

Ala Gly Lys Arg Phe Val Glu Ala Leu Glu Met Phe Ser His Leu Ala 
355 360 365 

Asn He Gly Asp Thr Arg Ser Leu Val He His Pro Ala Ser Thr Thr 
370 375 380 



His Arg Gin Leu Thr Pro Glu Gin Gin Val Ala Ala Gly Ala Gly Pro 
385 390 395 400 
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Asp Val He Arg Leu Ser Val Gly He Glu Asp Val Ala Asp He lie 
405 410 415 



Ala Asp Leu Glu Gin Ala Leu Gly Lys Ala 
420 425 



<210> 29 

<211> 1293 

<212> DNA 

<213> Thermotoga maritima 
<220> 

<221> CDS 

<222> (X) . . (1293) 

<223> 



<400> 29 

atg gac tgg aag aaa tac ggt tac aac aca agg get ctt cac gca ggt 48 

Met Asp Trp Lys Lys Tyr Gly Tyr Asn Thr Arg Ala Leu His Ala Gly 
1 * 5 10 15 

tat gaa cca ccc gag cag gec aca gga teg aga gcg gtc cct ata tat 96 
Tyr Glu Pro Pro Glu Gin Ala Thr Gly Ser Arg Ala Val Pro lie Tyr 
20 25 30 

caa acg act tct tac gtt ttc aga gac tct gat cac gcg gcg aga etc 144 
Gin Thr Thr Ser Tyr Val Phe Arg Asp Ser Asp His Ala Ala Arg Leu 
35 * 40 45 

ttc gca ctg gaa gaa cct ggg ttc ate tat aca agg att gga aat cct 192 
Phe Ala Leu Glu Glu Pro Gly Phe He Tyr Thr Arg He Gly Asn Pro 
50 55 60 

acc gtc tea gtt ctt gaa gaa aga ata gec gec ctg gaa gaa ggg gtg 240 
Thr Val Ser Val Leu Glu Glu Arg He Ala Ala Leu Glu Glu Gly Val 
65 70 75 80 

gga gec tta gcg gtt gec agt gga caa gec get ata act tac gee att 2 88 

Gly Ala Leu Ala Val Ala Ser Gly Gin Ala Ala He Thr Tyr Ala He 
85 90 95 

ttg aac ate gcg ggc cca gga gat gag ate gtc age ggg age gcg ctg 336 
Leu Asn He Ala Gly Pro Gly Asp Glu He Val Ser Gly Ser Ala Leu 
100 105 110 

tat ggg gga acg tac aat ctg ttc aga cac act etc tat aaa aaa tec 3 84 

Tyr Gly Gly Thr Tyr Asn Leu Phe Arg His Thr Leu Tyr Lys Lys Ser 
115 120 125 

ggc ate ate gtg aag ttt gtg gat gag aca gat cca aag aac ata gaa 432 
Gly He lie Val Lys Phe Val Asp Glu Thr Asp Pro Lys Asn He Glu 
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130 "5 140 



Su S ?S XT J? 9 x 333 a " 9C9 3t9 tac ctt 9 aa «* ate ggg 

Glu Ala He Thr Glu Lys Thr Lys Ala Val Tyr Leu 3lu Thr He Ify 

150 -ice 1 



155 160 



aat ccc ggt etc aca gtg ccg gac ttt gaa gcg ata gcg gaq ate act 
Asn Pro Gly Leu Thr Val Pro Asp Phe Glu III He SlS Glu Ue Sa 



175 



£l. IS 5*? CCt tt9 3ta 9t9 9 ac aat ac 9 St« 3ct ceg tac 

His Arg Has Gly Val Pro Leu He Val Asp Asn Th? ?al Ila Pro j£ 

180 185 190 

ata ttc agg ccc ttc gaa cac ggt gee aac ate off aft- 

n. ». s Pro p he Gi. His s» Su e x e e e e e 

1M 200 



205 



acg aaa ttc ate gga gga cac gga aca teg ata ggc got etc ate afc a 
Thr Lys Phe He Gly Gly His Gly Thr Se? He Sly Ity 2u £ 5£ 



220 



gac age gga aaa ttc gac tgg acg aac qaa aaa thf „ M 

jj f oly Ly . p he a ^ «5 5" E ~ 1" E S3 

230 235 



480 



528 



576 



624 



672 



720 



240 



I" 23 IZ E E E E E E E E 13 S E E E 768 

245 250 255 

I" E E E E £ £ S ~ s- - 2 s s 2 «. 

265 270 

E E cS E £ 23 E E H E - E E £ 5 E •« 

275 280 285 

I" £ E X 23 S £ E E K £ E E E 23 23 s " 



300 



III s = - 2! s » = = = '3 = s e e e 



960 



315 



320 

«- „. A1 , oa „ ?i Lys = ~ E = 2- s •» «= «c 



E E E I" ^ 2? ??■ ??° ?" »?" «■ — «c etc xooe 



325 -,, n 

330 335 



aaa gaa gga tac ggt gcg att gta acg ttc ggt gtg aaa aoc 

Lys Glu Gly Tyr Gly Ala He Val Th? Phe Sy 52 Ly* %l y %f y ™ 1056 

345 350 



gag gcg gga aag aag ttc ata gac agt etc aca etc at-i- ~ 
Glu Ala Gly Lys Lys Phe He fsp sfr Leu S Leu He His Jeu" 

3 360 365 

E E S E E E E E 23 E E E E E E E »» 



370 375 380 

ace cat cag eag etc acg gaa gaa gag eag ttg aaa acg g gt g tt act 



1200 
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Thr His Gin Gin Leu Thr Glu Glu Glu Gin Leu Lys Thr Gly Val Thr 

385 390 395 400 



ccg gat atg at a aga ttg tct gtt gga at a gaa gat gtg gaa gat ate 
Pro Asp Met He Arg Leu Ser Val Gly He Glu Asp Val Glu Asp He 
405 410 415 

ata gec gat ctg gat cag get etc aga aaa tct cag gag gga tga 
He Ala Asp Leu Asp Gin Ala Leu Arg Lys Ser Gin Glu Gly 
420 425 430 



<210> 30 

<211> 430 

<212> PRT 

<213> Thermo toga maritima 

<400> 30 

Met Asp Trp Lys Lys Tyr Gly Tyr Asn Thr Arg Ala Leu His Ala Gly 
1 5 10 15 



1248 



1293 



Tyr Glu Pro Pro Glu Gin Ala Thr Gly Ser Arg Ala Val Pro He Tyr 
20 25 30 

Gin Thr Thr Ser Tyr Val Phe Arg Asp Ser Asp His Ala Ala Arg Leu 
3j5 40 45 

Phe Ala Leu Glu Glu Pro Gly Phe He Tyr Thr Arg He Gly Asn Pro 
50 55 60 

W Thr Val Ser Val Leu Glu Glu Arg He Ala Ala Leu Glu Glu Gly Val 
65 70 75 80 

Gly Ala Leu Ala Val Ala Ser Gly Gin Ala Ala He Thr Tyr Ala He 
85 90 95 



Leu Asn He Ala Gly Pro Gly Asp Glu He Val Ser Gly Ser Ala Leu 
100 105 HO 

Tyr Gly Gly Thr Tyr Asn Leu Phe Arg His Thr Leu Tyr Lys Lys Ser 
115 120 125 

Gly He He Val Lys Phe Val Asp Glu Thr Asp Pro Lys Asn He Glu 
130 135 140 



Glu Ala He Thr Glu 
145 



Lys Thr Lys Ala Val Tyr Leu Glu Thr He Gly 
150 155 160 
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Pro Gly Leu Thr Val Pro Asp Phe Glu Ala He Ala Glu He Ala 
165 170 175 



His Arg His Gly Val Pro Leu He Val Asp Asn Thr Val Ala Pro Tyr 
180 185 190 



lie Phe Arg Pro Phe Glu His Gly Ala Asp He Val Val Tyr Ser Ala 
195 200 205 



Thr Lys Phe He Gly Gly His Gly Thr Ser He Gly Gly Leu He Val 
210 215 220 



Asp ser Gly Lys Phe Asp Trp Thr Asn Gly Lys Phe Pro Glu Leu Val 
225 230 235 240 



Glu Pro Asp Pro Ser Tyr His Gly Val Ser Tyr Val Glu Thr Phe Lys 



Glu Ala Ala Tyr He Ala Lys Cys Arg Thr Gin Leu Leu Arg Asp Leu 
260 265 270 



Gly Ser Cys Met Ser Pro Phe Asn Ala Phe Leu Phe He Leu Gly Leu 
275 280 285 



Glu Thr Leu Ser Leu Arg Met Lys Lys His Cys Glu Asn Ala Leu 
290 295 300 



He Val Glu Phe Leu Lys Ser His Pro Ala Val Ser Trp Val Asn Tyr 
305 3 *° 315 320 



Pro He Ala Glu Gly Asn Lys Thr Arg Glu Asn Ala Leu Lys Tyr Leu 
325 330 335 



Lys Glu Gly Tyr Gly Ala He Val Thr Phe Gly Val Lys Gly Gly Lys 
340 345 350 



Glu Ala Gly Lys Lys Phe He Asp Ser Leu Thr Leu He Ser His Leu 
355 360 365 



Ala Asn He Gly Asp Ala Arg Thr Leu Ala He His Pro Ala Ser Thr 
370 375 380 



Thr His Gin Gin Leu Thr Glu Glu Glu Gin Leu Lys Thr Gly Val Thr 
385 390 395 400 



245 



250 



255 



Pro Asp Met He Arg Leu Ser Val Gly He Glu Asp Val Glu Asp He 
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405 410 415 

lie Ala Asp Leu Asp Gin Ala Leu Arg Lys Ser Gin Glu Gly 
420 425 430 

<210> 31 
<211> 1314 
<212> DNA 

<213> Streptococcus mutans 
<220> 

<221> CDS 

<222> (1)..(1314) 

<223> 



<400> 31 

atg gag eta att aat aat aaa agg aga get tec atg act cga gaa ttt 

Met Glu Leu lie Asn Asn Lys Arg Arg Ala Ser Met Thr Arg Glu Phe 
1 5 10 15 

tct ttt gaa act tta caa tta cat gcg gga caa agt gtt gat cct aca 

Ser Phe Glu Thr Leu Gin Leu His Ala Gly Gin Ser Val Asp Pro Thr 

20 25 30 



48 



96 



aca aaa teg cgt gca gta cca ate tat cag acg act tec tat gtg ttt 144 
Thr Lys Ser Arg Ala Val Pro lie Tyr Gin Thr Thr Ser Tyr Val Phe 
35 " 40 45 

aat gat gca caa gat get gaa gat tct ttt gca ctt cgt aca ccc ggc 192 
Asn Asp Ala Gin Asp Ala Glu Asp Ser Phe Ala Leu Arg Thr Pro Gly 
50 55 60 

aat att tat acg egg ate act aat ccg act aca gec gtt ttt gaa gaa 240 
Asn lie Tyr Thr Arg He Thr Asn Pro Thr Thr Ala Val Phe Glu Glu 
65 70 75 80 

egg atg gee get ctt gaa ggt ggt gtc ggt gca ctg gca aca get tct 288 
Arg Met Ala Ala Leu Glu Gly Gly Val Gly Ala Leu Ala Thr Ala Ser 
85 90 95 

ggt atg gca gca gta act tat att gee ttg get ctt get cat gca ggt 336 
Gly Met Ala Ala Val Thr Tyr He Ala Leu Ala Leu Ala His Ala Gly 
100 105 H° 

gat cat att gtg tea gca gcg aca gtt tac ggt ggc act ttt aat ctt 
Asp His lie Val Ser Ala Ala Thr Val Tyr Gly Gly Thr Phe Asn Leu 
115 120 125 

ctt aag gaa act tta cct cgc tat ggc att act aca agt ttt gtt gat 
Leu Lys Glu Thr Leu Pro Arg Tyr Gly lie Thr Thr Ser Phe Val Asp 
130 135 140 



384 



432 
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gtt get aat ttc get gaa att gaa gcg get att aca gac aag act aag 480 
Val Ala Asn Phe Ala Glu He Glu Ala Ala He Thr Asp Lys Thr Lys 
145 ISO 155 160 



ttt att ate get gaa acg tta gga aat cct ctt gga aat ate get gat 
Phe He He Ala Glu Thr Leu Gly Asn Pro Leu Gly Asn He Ala Asp 
165 170 175 



528 



ctt gaa aaa tta get gag att gec cat cga cat get att ccc ttg gtt 576 
Leu Glu Lys Leu Ala Glu He Ala His Arg His Ala He Pro Leu Val 
180 185 190 



att 



gat aat acc ttt ggt act cct tat ttg ctt aat gtc ttc tct tac 
He Asp Asn Thr Phe Gly Thr Pro Tyr Leu Leu Asn Val Phe Ser Tyr 
195 200 205 



624 



ggt gtt gat att get gtt cat tct gec act aaa ttt ate ggt gga cat 672 
Gly Val Asp He Ala Val His Ser Ala Thr Lys Phe He Gly Gly His 
210 215 220 

ggg aca tct att ggc ggt gtc att gtt gat tct gga aac ttt gat tgg 720 
Gly Thr Ser He Gly Gly Val He Val Asp Ser Gly Asn Phe Asp Trp 
225 230 235 240 

gaa aaa tct gga aaa ttc cca caa ttt gta gaa cca gat cct tec tat 768 
Glu Lys Ser Gly Lys Phe Pro Gin Phe Val Glu Pro Asp Pro Ser Tyr 
245 250 255 

cat gac att agt tat aca cgt gat att gga aaa gca get ttt gta act 816 
His Asp He Ser Tyr Thr Arg Asp He Gly Lys Ala Ala Phe Val Thr 
260 265 270 



9^9 gtg cgt acg caa ctg ctg cgt gat aca ggc gee tgc ctt tea cct 
Ala Val Arg Thr Gin Leu Leu Arg Asp Thr Gly Ala Cys Leu Ser Pro 
275 280 285 



864 



ttc aat gee ttt ctt ttg eta caa ggt eta gaa acc tta tea ctt cgt 912 
Phe Asn Ala Phe Leu Leu Leu Gin Gly Leu Glu Thr Leu Ser Leu Arg 
290 295 300 

gtt gag cgt cat gtg gaa aat get aag aaa att gcg tac tat ctg gaa 960 
Val Glu Arg His Val Glu Asn Ala Lys Lys He Ala Tyr Tyr Leu Glu 
305 310 315 320 

aat cat cct aaa gtc aca aaa gtt aat tat get agt ttg cca tea agt 1008 
Asn His Pro Lys Val Thr Lys Val Asn Tyr Ala Ser Leu Pro Ser Ser 
325 330 335 

cct tat tat gac ttg get caa aaa tac ttg cca aaa gga get agt tct 1056 
Pro Tyr Tyr Asp Leu Ala Gin Lys Tyr Leu Pro Lys Gly Ala Ser Ser 
340 345 350 

ate ttt act ttt aat gtt gca ggc agt gcg aaa gee get cgc gag gtc 1104 
He Phe Thr Phe Asn Val Ala Gly Ser Ala Lys Ala Ala Arg Glu Val 
355 360 365 

att gac agt ctt gaa ate ttt tct gat ttg gcg aat gtt get gat gee 1152 
He Asp Ser Leu Glu He Phe Ser Asp Leu Ala Asn Val Ala Asp Ala 
370 375 380 



aaa tea eta gtt gtt cat ccg gca aca acc act cat ggt caa atg act 
Lys Ser Leu Val Val His Pro Ala Thr Thr Thr His Gly Gin Met Thr 



1200 



Wr/i 
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385 390 395 400 

gaa gaa gat eta cga get tgc ggt att gaa cct gag caa ate cgt gtt 1248 

Glu Glu Asp Leu Arg Ala Cys Gly lie Glu Pro Glu Gin lie Arg Val 
405 410 415 

tct att ggt ttg gaa aat get gat gac tta ate gaa gat ttg cgc eta 1296 

Ser lie Gly Leu Glu Asn Ala Asp Asp Leu lie Glu Asp Leu Arg Leu 

420 425 430 



gca ctt gaa aaa ata taa 
Ala Leu Glu Lys lie 
435 



<210> 32 
<211> 437 
<212> PRT 

<213> Streptococcus mutans 
<400> 32 

Met Glu Leu lie Asn Asn Lys Arg Arg Ala Ser Met Thr Arg Glu Phe 
15 10 15 



Ser Phe Glu Thr Leu Gin Leu His Ala Gly Gin Ser Val Asp Pro Thr 
20 25 30 



Thr Lys Ser Arg Ala Val Pro lie Tyr Gin Thr Thr Ser Tyr Val Phe 
35 40 45 



Asn Asp Ala Gin Asp Ala Glu Asp Ser Phe Ala Leu Arg Thr Pro Gly 
50 55 60 



Asn He Tyr Thr Arg He Thr Asn Pro Thr Thr Ala Val Phe Glu Glu 
65 70 75 80 

Arg Met Ala Ala lieu Glu Gly Gly Val Gly Ala Leu Ala Thr Ala Ser 
85 90 95 



Gly Met Ala Ala Val Thr Tyr He Ala Leu Ala Leu Ala His Ala Gly 
100 105 110 



Asp His He Val Ser Ala Ala Thr Val Tyr Gly Gly Thr Phe Asn Leu 
115 120 125 



1314 



Leu Lys Glu Thr Leu Pro Arg Tyr Gly He Thr Thr Ser Phe Val Asp 
130 135 140 
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Val Ala Asn Phe Ala Glu lie Glu Ala Ala He Thr Asp Lys Thr Lys 
14S 150 155 16 0 

Phe He He Ala Glu Thr Leu Gly Asn Pro Leu Gly Asn lie Ala Asp 
165 170 175 

Leu Glu Lys Leu Ala Glu lie Ala His Ar 9 His Ala He Pro Leu Val 
"O 185 190 

He Asp Asn Thr Phe Gly Thr Pro Tyr Leu Leu Asn Val Phe Ser Tyr 
195 200 205 

Gly Val Asp He Ala Val His Ser Ala Thr Lys Phe He Gly Gly His 
210 215 220 

Gly Thr Ser He Gly Gly Val He Val Asp Ser Gly Asn Phe Asp Tro 
225 230 235 240 

Glu Lys Ser Gly Lys Phe Pro Gin Phe Val Glu Pro Asp Pro Ser Tyr 
245 250 255 

His Asp He Ser Tyr Thr Arg Asp He Gly Lys Ala Ala Phe Val Thr 
260 265 270 

Ala Val Arg Thr Gin Leu Leu Arg Asp Thr Gly Ala Cys Leu Ser Pro 
27S 280 285 

Phe Asn Ala Phe Leu Leu Leu Gin Gly Leu Glu Thr Leu Ser Leu Ara 
290 295 300 

Val Glu Arg His Val Glu Asn Ala Lys Lys He Ala Tyr Tyr Leu Glu 
30S 310 315 * 320 

Asn His Pro Lys Val Thr Lys Val Asn Tyr Ala Ser Leu Pro Ser Ser 
325 330 335 

Pro Tyr Tyr Asp Leu Ala Gin Lys Tyr Leu Pro Lys Gly Ala Ser Ser 
340 345 3S0 

He Phe Thr Phe Asn Val Ala Gly Ser Ala Lys Ala Ala Arg Glu Val 
355 360 365 

He Asp Ser Leu Glu He Phe Ser Asp Leu Ala Asn Val Ala Asp Ala 
370 375 380 

Lys Ser Leu Val Val His Pro Ala Thr Thr Thr His Gly Gin Met Thr 
385 390 395 " 400 
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Glu Glu Asp Leu Arg Ala Cys Gly lie Glu Pro Glu Gin lie Arg Val 
405 410 415 

Ser lie Gly Leu Glu Asn Ala Asp Asp Leu lie Glu Asp Leu Arg Leu 
420 425 430 

Ala Leu Glu Lys lie 
435 

<210> 33 

<211> 1431 

<212> DNA 

<213> Burkholderia cepacia 



<220> 

<221> CDS 

<222> (1)..(1431) 

<223> 



<400> 33 

ttg aag cgc cgc acg ccg gtg ata gga tgg ccg cca ctt tea cct ttc 
Leu Lys Arg Arg Thr Pro Val He Gly Trp Pro Pro Leu Ser Pro Phe 
1 5 10 15 

gcg agg ccg tec gtg gec ccg ccg ccc age atg tec gcg aac cgt ttc 
Ala Arg Pro Ser Val Ala Pro Pro Pro Ser Met Ser Ala Asn Arg Plie 
20 25 30 



gcg cgc gec acg ccg att tac cag act ace teg ttt teg ttc cgc gat 

Ala Arg Ala Thr Pro He Tyr Gin Thr Thr Ser Phe Ser Phe Arg Asp 
50 55 60 

tec gac cac gee gcg gcg etc ttc aat atg gag cgc gee ggt cat gtt 

Ser Asp His Ala Ala Ala Leu Phe Asn Met Glu Arg Ala Gly His Val 
65 70 75 80 



gee gcg ctg gaa aac ggc gcg ggc gcg ate ggc acg gca age ggc cag 
Ala Ala Leu Glu Asn Gly Ala Gly Ala He Gly Thr Ala Ser Gly Gin 
100 105 HO 

gcg gec ctg cat ctg gee att gee acg ctg atg ggc gcg ggt teg cat 



48 



96 



gac acg ctt gcg ctg cac gee ggc get get ccc gac ccg ace ace ggc 144 
Asp Thr Leu Ala Leu His Ala Gly Ala Ala Pro Asp Pro Thr Thr Gly 
35 40 45 



192 



240 



tat teg cgc att teg aac ccg ace gtg gee gtg ttc gag gaa cgc gtg 2 88 

Tyr Ser Arg He Ser Asn Pro Thr Val Ala Val Phe Glu Glu Arg Val 
85 90 95 



336 



384 
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Ala Ala Leu His Leu Ala He Ala Thr Leu Met Gly Ala Gly Ser His 
115 120 125 

Til f? C e CC o 9 ° 9 f 9 Ct9f tac ggC ggc tcg cac aa * ctg ctg cac 

He yal Ala Ser Ser Ala Leu Tyr Gly Gly Ser His Asn Leu Leu His 

130 135 140 

tac acg ttg egg cgc ttc ggc ate gag acg act ttc gtc aaa ecc cac 
Tyr Thr Leu Arg Arg Ph e Gly He Glu Thr Thr Phe Val Lys So Ify 

150 155 160 

gac ctg gac gcg tgg cgc gec gcg ctg cgc cca aac acg egg ctg eta 
Asp Leu Asp Ala Trp Arg Ala Ala Leu Arg Pro Asn Th? Ar? LeS £eu 
165 170 17S 

ttc ggc gag acg etc ggc aat ccg ggg etc gac gtg etc oat atr „„„ c<r 
Phe Gly Glu Thr Leu Gly Asn Pro If? Le U Lp Sf Leu As"p S Ha 
180 185 190 

f? C ?, fc f ?° 9 ° a9 atC 9C£f Cat gag cac C 9 C at 9 ctg ctg gtc gac 

Ala Val Ala Gin He Ala His Glu His Arg Val Prl Leu Leu Vaf j£ P 
195 200 205 

o° 9 ~° C ^ C aCa CCt tac ctg ctc aaa ccg ttc gaa cat ggc gcg 

Ser Thr Phe Thr Thr Pro Tyr Leu Leu Lys Pro Phe Ilu His If? HI 
210 215 



432 



480 



528 



624 



672 



220 

gac ttc gtc tat cac teg gee acc aaa ttc ctc ggc ggc cac ggc aco 
Asp Phe Val Tyr His Ser Ala Thr Lys Phe Leu Sly Ify His If£ £3 
225 230 235 " 240 

^ C9 ?? C H? C 9 ? C 3tg Ctg gtg 9 ac 99C ggc acg ttc gac ttc gac gee 
Thr He Gly Gly Val Leu Val Asp Gly Gly Thr Phe Asp Phe Up Ha 
245 250 255 

teg ggg cgc ttc ecc gaa ttc acc gaa cct tac gac ggc ttt cac ace 
Ser Gly Arg Phe Pro Glu Phe Thr Glu Pro Tyr Lp Ify Pne hIs Ify 
260 265 * 270 

atg gtg ttc gec gag gag age acc gtc gcg ccg ttt ctg eta ooa aM 
Met Val Phe Ala Glu Glu Ser Thr Val 111 Pr o Phe Leu Leu X Ha 
275 280 285 

a™ f 9C ^ 9 H? 9 Ctg - C9C gac ttc 99 c 9ca tgc ctg cat ccg caa gee 
Arg Arg Glu Gly Leu Arg Asp Phe Gly Ala Cys Leu His PrS Gin Ha 
290 29S 300 

!?" t" r t9 ° t9 °f a 99C atC 9ag acg ct 9 ccg ttg cga atg gaa 
Ala Trp Gin Leu Leu Gin Gly He Glu Thr Leu Pro Leu Arg Me? Itu 

310 315 ' 320 

egg cac gtt gec aac acg cgc egg gtg gtc gag ttc ctc gec ggt cac 
Arg His Val Ala Asn Thr Arg Arg Val Val Glu Phe Leu Ala Ify His 
325 330 335 

gee gcg gtc ggg gec gtc gcc tat ccg gaa ctg cec acg cac ecc gac 
Ala Ala Val Gly Ala Val Ala Tyr Pro Ilu Leu Pro Th? hJs Pro Asp 
340 345 350 

H?s H! fl! ?f 9 T aa9 C " Ct9 Ctg Ccg cgc ggc gcc 39t gcc gtg ttc n 0 4 
His Ala Leu Ala Lys Arg Leu Leu Pro Arg Gly Ala Gly Ala Val Phe 

355 360 365 



720 



768 



816 



864 



912 



960 



1008 



1056 
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age ttc gat ctg egc ggc gac cgc gec gec gga cgc age ttt ate gaa 
Ser Phe Asp Leu Arg Gly Asp Arg Ala Ala Gly Arg Ser Phe He Glu 
370 375 380 

gcg etc teg ctg ttc teg cat etc gcg aac gtg ggc gac gcg cgc teg 
Ala Leu Ser Leu Phe Ser His Leu Ala Asn Val Gly Asp Ala Arg Ser 
385 390 395 400 

etc gtg ate cat ccc gec teg ace ace cac ttt cgc atg gac gec get 
Leu Val lie His Pro Ala Ser Thr Thr His Phe Arg Met Asp Ala Ala 
405 410 415 

gee ctt gec gcg gee ggt ate gee gaa ggc acg ate cgc etc teg ate 
Ala Leu Ala Ala Ala Gly He Ala Glu Gly Thr He Arg Leu Ser He 
420 425 430 

ggc etc gaa gat ccc gac gat ctg ate gac gat etc aag cgc gcg eta 
Gly Leu Glu Asp Pro Asp Asp Leu He Asp Asp Leu Lys Arg Ala Leu 
435 440 445 

aag gec gca cag aaa gcg ggc agt teg age gca gcg cac ggc ggc gca 
Lys Ala Ala Gin Lys Ala Gly Ser Ser Ser Ala Ala His Gly Gly Ala 
450 455 460 

tec ggc agt gee gee caa ccc cgc ccg gag tec gca tga 
Ser Gly Ser Ala Ala Gin Pro Arg Pro Glu Ser Ala 
465 * 470 475 



<210> 34 

<211> 476 

<212> PRT 

<213> Burkholderia cepacia 

<400> 34 

Leu Lys Arg Arg Thr Pro Val He Gly Trp Pro Pro Leu Ser Pro Phe 
1 5 10 15 

Ala Arg Pro Ser Val Ala Pro Pro Pro Ser Met Ser Ala Asn Arg Phe 
20 25 30 

Asp Thr Leu Ala Leu His Ala Gly Ala Ala Pro Asp Pro Thr Thr Gly 
35 40 45 

Ala Arg Ala Thr Pro He Tyr Gin Thr Thr Ser Phe Ser Phe Arg Asp 
50 55 60 

Ser Asp His Ala Ala Ala Leu Phe Asn Met Glu Arg Ala Gly His Val 
65 70 75 80 



'/EP2003/009453 



1152. 



1200 



1248 



1296 



1344 



1392 



1431 



Tyr Ser Arg He Ser Asn Pro Thr Val Ala Val Phe Glu Glu Arg Val 
85 90 95 



68/130 



Ala Ala Leu Glu Asn Gly Ala Gly Ala He Gly Thr Ala Ser Gly Gin 
100 105 HO 

Ala Ala Leu His Leu Ala He Ala Thr Leu Met Gly Ala Gly Ser His 
H5 120 a2 5 

He Val Ala Ser Ser Ala Leu Tyr Gly Gly Ser His Asn Leu Leu His 
130 135 140 

Tyr Thr Leu Arg Arg Phe Gly He Glu Thr Thr Phe Val Lys Pro Gly 
145 150 155 160 

Asp Leu Asp Ala Trp Arg Ala Ala Leu Arg Pro Asn Thr Arg Leu Leu 
165 170 175 

Phe Gly Glu Thr Leu Gly Asn Pro Gly Leu Asp Val Leu Asp He Ala 
ISO 185 190 

Ala Val Ala Gin He Ala His Glu His Arg Val Pro Leu Leu Val Asp 
1^5 200 205 

Ser Thr Phe Thr Thr Pro Tyr Leu Leu Lys Pro Phe Glu His Gly Ala 
210 215 220 

Asp Phe Val Tyr His Ser Ala Thr Lys Phe Leu Gly Gly His Gly Thr 
225 230 235 " 240 

Thr He Gly Gly Val Leu Val Asp Gly Gly Thr Phe Asp Phe Asp Ala 
245 250 255 

Ser Gly Arg Phe Pro Glu Phe Thr Glu Pro Tyr Asp Gly Phe His Gly 
260 265 270 

Met Val Phe Ala Glu Glu Ser Thr Val Ala Pro Phe Leu Leu Arg Ala 
275 280 285 

Arg Arg Glu Gly Leu Arg Asp Phe Gly Ala Cys Leu His Pro Gin Ala 
290 295 300 

Ala Trp Gin Leu Leu Gin Gly He Glu Thr Leu Pro Leu Arg Met Glu 
305 310 315 320 

Arg His Val Ala Asn Thr Arg Arg Val Val Glu Phe Leu Ala Gly His 
325 330 335 



Ala Ala Val Gly Ala Val Ala Tyr Pro Glu Leu Pro Thr His Pro Asp 



wr/ 
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340 345 350 

His Ala Leu Ala Lys Arg Leu Leu Pro Arg Gly Ala Gly Ala Val Phe 
355 360 365 

Ser Phe Asp Leu Arg Gly Asp Arg Ala Ala Gly Arg Ser Phe He Glu 
370 375 380 

Ala Leu Ser Leu Phe Ser His Leu Ala Asn Val Gly Asp Ala Arg Ser 
385 390 395 400 



Leu Val He His Pro Ala Ser Thr Thr His Phe Arg Met Asp Ala Ala 
405 410 415 



Ala Leu Ala Ala Ala Gly He Ala Glu Gly Thr He Arg Leu Ser He 
420 425 430 



Gly Leu Glu Asp Pro Asp Asp Leu He Asp Asp Leu Lys Arg Ala Leu 
435 440 445 

Lys Ala Ala Gin Lys Ala Gly Ser Ser Ser Ala Ala His Gly Gly Ala 
450 455 460 

Ser Gly Ser Ala Ala Gin Pro Arg Pro Glu Ser Ala 
465 470 475 



<210> 35 

<211> 1722 

<212> DMA 

<213> Deinococcus radiodurans 



<220> 

<221> CDS 

<222> (1) - . (1722) 

<223> 



<400> 35 

gtg gcc ttc ccg tgc ggt cag gcg ggg aac aag ata aca agg ccg ggc 4 8 

Val Ala Phe Pro Cys Gly Gin Ala Gly Asn Lys He Thr Arg Pro Gly 
1 5 10 15 



caa tgt gtc aac ggg ggc agg gca cgc tea gcc ccg tct aag ttt cgc 
Gin Cys Val Asn Gly Gly Arg Ala Arg Ser Ala Pro Ser Lys Phe Arg 
20 25 30 



96 
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ctt gac ccc tta ccc gcc tec gcg eta ctt ttt gag gag etc ccg cag 144 
Leu Asp Pro Leu Pro Ala Ser Ala Leu Leu Phe Glu Glu Leu Pro Gin 
35 40 45 

cag gag cca ccc act tea gag cgc ccg aga gac ctg get cga cga egg 192 
Gin Glu Pro Pro Thr Ser Glu Arg Pro Arg Asp Leu Ala Arg Arg Arg 
50 55 " 60 



cgc ggc aac egg ace cca tea cgt cac ggt gcc aag gcc age ccc ctg 
Arg Gly Asn Arg Thr Pro Ser Arg His Gly Ala Lys Ala Ser Pro Leu 
65 70 75 80 

ggc gtg tea acg atg age cgc egg gcg gga cca age ggg aag gcc acg 
Gly Val Ser Thr Met Ser Arg Arg Ala Gly Pro Ser Gly Lys Ala Thr 
85 90 ^ 95 



etc gtg aca ttg etc acg ctg gcg cag gcg gga gac aac ate gtc teg 
Leu Val Thr Leu Leu Thr Leu Ala Gin Ala Gly Asp Asn He Val Ser 
225 230 235 240 



240 



288 



egg atg acg ata ttc aag tgt ccc ttc teg att cac age agg cag ggg 336 
Arg Met Thr He Phe Lys Cys Pro Phe Ser He His Ser Arg Gin Gly 
100 105 HO 

gag tgc cgt gac tgg cgc ccc cga acc tgc ttc ccc cga gga gcc gcc 3 84 

Glu Cys Arg Asp Trp Arg Pro Arg Thr Cys Phe Pro Arg Gly Ala Ala 
115 120 125 

acc atg acc gat acc aaa cag ccg cag cct ctg cac ttc gag acc ttg 432 
Thr Met Thr Asp Thr Lys Gin Pro Gin Pro Leu His Phe Glu Thr Leu 
130 135 140 

cag gtg cac gcc gga caa cgc ccc gac ccc gtg acc gga gcg cag caa 480 
Gin Val His Ala Gly Gin Arg Pro Asp Pro Val Thr Gly Ala Gin Gin 
145 150 155 160 

acg ccc ate tac gcc acc aac tec tac gtg ttc gag teg ccc gag cac 528 
Thr Pro lie Tyr Ala Thr Asn Ser Tyr Val Phe Glu Ser Pro Glu His 
165 170 175 

gcc gcc gac etc ttc ggg ctg egg caa ttc ggc aac ate tac age cgc 576 
Ala Ala Asp Leu Phe Gly Leu Arg Gin Phe Gly Asn lie Tyr Ser Arg 
180 185 190 

ate atg aac ccc acc aac gac gtg ttc gag cag egg gtg gcc gcc etc 624 
He Met Asn Pro Thr Asn Asp Val Phe Glu Gin Arg Val Ala Ala Leu 
195 200 205 

gaa ggg ggc gtg ggg gcg ctg teg gtg teg age ggg cac gcg ggg cag 672 
Glu Gly Gly Val Gly Ala Leu Ser Val Ser Ser Gly His Ala Gly Gin 
210 215 220 



720 



teg ccc aac ctg tac ggc ggc acc gtc aac cag ttc cgc gtc acg etc 768 
Ser Pro Asn Leu Tyr Gly Gly Thr Val Asn Gin Phe Arg Val Thr Leu 
245 250 255 

aag egg etc ggc ate gag gtg egg ttt acc age aaa gac gag cgc ccc 816 
Lys Arg Leu Gly He Glu Val Arg Phe Thr Ser Lys Asp Glu Arg Pro 
260 265 270 

gag gaa ttc gcc gcg ctg ate gac gag cgc acg egg gcc gta tat ctg 864 
Glu Glu Phe Ala Ala Leu He Asp Glu Arg Thr Arg Ala Val Tyr Leu 



• •ft 



WO 2004/024933 ^PT/EP2003/009453 

71/130 

275 280 285 

gaa acc ate ggc aac ccg gcg ctg aac att ccc gat ttc gag ggc gtg 912 
Glu Thr lie Gly Asn Pro Ala Leu Asn lie Pro Asp Phe Glu Gly Val 
290 295 300 



gcg aaa gtc gcg cac gag cac ggc gtc gcg gtg gtc gtg gac aac acc 
Ala Lys Val Ala His Glu His Gly Val Ala Val Val Val Asp Asn Thr 
305 310 315 320 

ttc ggg gec ggc gga tac tac tgc cag ccg ctg egg cac ggc gec aac 
Phe Gly Ala Gly Gly Tyr Tyr Cys Gin Pro Leu Arg His Gly Ala Asn 
325 330 335 

ate gtg ctg cac teg gcg age aag tgg ate ggc ggg cac ggc aac ggc 
lie Val Leu His Ser Ala Ser Lys Trp lie Gly Gly His Gly Asn Gly 
340 345 350 



ttc tgg gag acg ttc ggg gaa ggc aac ggg ctg ggg ctg ccg aac ate 
Phe Trp Glu Thr Phe Gly Glu Gly Asn Gly Leu Gly Leu Pro Asn lie 
385 390 395 400 



ctg age ctg cgc gee gag cgc cac gec gag aac acc ctg gcg ctg gcg 
Leu Ser Leu Arg Ala Glu Arg His Ala Glu Asn Thr Leu Ala Leu Ala 
435 440 445 



ctg age aac cac ccc cac tac gac egg gcg cag acc tac ttg ccg cgc 
Leu Ser Asn His Pro His Tyr Asp Arg Ala Gin Thr Tyr Leu Pro Arg 
455 470 475 480 



age cag etc gac gag gtg acg cag acg aac gee ggg gtc acg ccg ggc 



960 



1008 



1056 



ate ggc ggg gtc ate gtg gac ggc ggg aac ttc gac tgg ggc age ggg 1104 
lie Gly Gly Val lie Val Asp Gly Gly Asn Phe Asp Trp Gly Ser Gly 
355 360 365 

egg tat ccg ctg atg acc gag ccc teg ccg agt tat cac ggg ctg aag 1152 
Arg Tyr Pro Leu Met Thr Glu Pro Ser Pro Ser Tyr His Gly Leu Lys 
370 375 380 



1200 



gee ttc ate acc cgc gec cgc acc gag ggg ctg cgc gac ctg gga acg 1248 
Ala Phe lie Thr Arg Ala Arg Thr Glu Gly Leu Arg Asp Leu Gly Thr 
405 410 415 

acc ctg gcg ccg cag cag gcg tgg cag ttt ctg caa ggc ctt gaa acc 1296 
Thr Leu Ala Pro Gin Gin Ala Trp Gin Phe Leu Gin Gly Leu Glu Thr 
420 425 430 



1344 



cac tgg etc ate age cac ccg gac gtg aag cag gtc act tac ccc ggc 1392 
His Trp Leu He Ser His Pro Asp Val Lys Gin Val Thr Tyr Pro Gly 
450 455 460 



1440 



ggg gcg ggc gcg gtg etc acc ttc gag ctg cgc ggg ggc egg gcg gcg 1488 

Gly Ala Gly Ala Val Leu Thr Phe Glu Leu Arg Gly Gly Arg Ala Ala 
485 490 495 

ggc gaa gcg ttt att cgc teg gtc aag etc gcg cag cac gtc gee aac 1536 

Gly Glu Ala Phe He Arg Ser Val Lys Leu Ala Gin His Val Ala Ash 

500 505 510 

gtg ggc gac acc cgc acg ctg gtc att cat ccg gcg age acc acc cac 1584 

Val Gly Asp Thr Arg Thr Leu Val He His Pro Ala Ser Thr Thr His 

515 520 525 



1632 
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Ser Gin Leu Asp Glu Val Thr Gin Thr Asn Ala Gly Val Thr Pro Gly 
530 535 540 



etc ate egg gtg teg gtg ggc ate gag cac gta gac gac ate cgc gag 
Leu He Arg Val Ser Val Gly He Glu His Val Asp Asp He Arg Glu 
545 550 555 ~ 560 



1680 



gac ttc gcg cag gee ctg gcg age get ggg gag egg gcg tga 1722 
Asp Phe Ala Gin Ala Leu Ala Ser Ala Gly Glu Arg Ala 
565 570 

<210> 36 
<211> 573 
<212> PRT 

<213> Deinococcus radiodurans 



<400> 36 

Val Ala Phe Pro Cys Gly Gin Ala Gly Asn Lys lie Thr Arg Pro Glv 
1 5 X0 15 

Gin Cys Val Asn Gly Gly Arg Ala Arg Ser Ala Pro Ser Lys Phe Ara 
20 25 30 

Leu Asp Pro Leu Pro Ala Ser Ala Leu Leu Phe Glu Glu Leu Pro Gin 
35 40 45 

Gin Glu Pro Pro Thr Ser Glu Arg Pro Arg Asp Leu Ala Arg Arq Ara 
50 55 60 

Arg Gly Asn Arg Thr Pro Ser Arg His Gly Ala Lys Ala Ser Pro Leu 
65 70 75 80 

Gly Val Ser Thr Met Ser Arg Arg Ala Gly Pro Ser Gly Lys Ala Thr 
85 90 95 

Arg Met Thr He Phe Lys Cys Pro Phe Ser He His Ser Arg Gin Gly 
100 105 110 1 

Glu Cys Arg Asp Trp Arg Pro Arg Thr Cys Phe Pro Arg Gly Ala Ala 
115 120 125 

Thr Met Thr Asp Thr Lys Gin Pro Gin Pro Leu His Phe Glu Thr Leu 
130 135 140 

Gin Val His Ala Gly Gin Arg Pro Asp Pro Val Thr Gly Ala Gin Gin 
145 150 155 160 
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Thr Pro He Tyr Ala Thr Asn Ser Tyr Val Phe Glu Ser Pro Glu His 
165 170 175 

Ala Ala Asp Leu Phe Gly Leu Arg Gin Phe Gly Asn He Tyr Ser Arg 
180 185 190 



He Met Asn Pro Thr Asn Asp Val Phe Glu Gin Arg Val Ala Ala Leu 
195 200 205 

Glu Gly Gly Val Gly Ala Leu Ser Val Ser Ser Gly His Ala Gly Gin 
210 215 220 

Leu Val Thr Leu Leu Thr Leu Ala Gin Ala Gly Asp Asn He Val Ser 
225 230 235 240 



Ser Pro Asn Leu Tyr Gly Gly Thr Val Asn Gin Phe Arg Val Thr Leu 
245 250 255 

Lys Arg Leu Gly He Glu Val Arg Phe Thr Ser Lys Asp Glu Arg Pro 
260 265 270 



Glu Glu Phe Ala Ala Leu He Asp Glu Arg Thr Arg Ala Val Tyr Leu 
275 280 285 

Glu Thr He Gly Asn Pro Ala Leu Asn He Pro Asp Phe Glu Gly Val 
290 295 300 

Ala Lys Val Ala His Glu His Gly Val Ala Val Val Val Asp Asn Thr 
305 310 315 320 

Phe Gly Ala Gly Gly Tyr Tyr Cys Gin Pro Leu Arg His Gly Ala Asn 
325 330 335 

He Val Leu His Ser Ala Ser Lys Trp He Gly Gly His Gly Asn Gly 
340 345 350 



He Gly Gly Val He Val Asp Gly Gly Asn Phe Asp Trp Gly Ser Gly 
355 360 365 

Arg Tyr Pro Leu Met Thr Glu Pro Ser Pro Ser Tyr His Gly Leu Lys 
370 375 380 

Phe Trp Glu Thr Phe Gly Glu Gly Asn Gly Leu Gly Leu Pro Asn He 

385 390 395 400 



Ala Phe He Thr Arg Ala Arg Thr Glu Gly Leu Arg Asp Leu Gly Thr 
405 410 4 15 
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Thr Leu Ala Pro Gin Gin Ala Trp Gin Phe Leu Gin Gly Leu Glu Thr 
420 425 430 



Leu Ser Leu Arg Ala Glu Arg His Ala Glu Asn Thr Leu Ala Leu Ala 
435 440 445 



His Trp Leu lie Ser His Pro Asp Val Lys Gin Val Thr Tyr Pro Gly 
450 455 460 



Leu Ser Asn His Pro His Tyr Asp Arg Ala Gin Thr Tyr Leu Pro Arg 
465 470 475 ~ 480 



Gly Ala Gly Ala Val Leu Thr Phe Glu Leu Arg Gly Gly Arg Ala Ala 
485 490 * 495 



Gly Glu Ala Phe He Arg Ser Val Lys Leu Ala Gin His Val Ala Asn 
500 505 510 



Val Gly Asp Thr Arg Thr Leu Val lie His Pro Ala Ser Thr Thr His 
515 520 525 



Ser Gin Leu Asp Glu Val Thr Gin Thr Asn Ala Gly Val Thr Pro Gly 
530 535 540 



Leu He Arg Val Ser Val Gly lie Glu His Val Asp Asp He Arg Glu 
545 550 555 560 

Asp Phe Ala Gin Ala Leu Ala Ser Ala Gly Glu Arg Ala 
565 570 



<210> 37 

<211> 1284 

<212> DNA 

<213> Rhodobacter capsulatus 

<220> 

<221> CDS 

<222> (1) . . (1284) 

<223> 



<400> 37 
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atg acc gac cag gcc ttt gac acg ctg caa att cac gcg ggc gcc gaa 
Met Thr Asp Gin Ala Phe Asp Thr Leu Gin lie His Ala Gly Ala Glu 
1 5 10 15 

ccc gat ccc gcg acg ggc gcg egg cag gtg ccg att tac cag acc acc 
Pro Asp Pro Ala Thr Gly Ala Arg Gin Val Pro He Tyr Gin Thr Thr 
20 25 30 

tec tat gtc ttc aag gac gcc gac cat gcc gcg cgc ctg ttc ggg ctg 
Ser Tyr Val Phe Lys Asp Ala Asp His Ala Ala Arg Leu Phe Gly Leu 
35 40 45 



tgc tgc teg tec ggc cat gcg gcg cag ate atg gcg ctg ttt ccg ctg 
Cys Cys Ser Ser Gly His Ala Ala Gin lie Met Ala Leu Phe Pro Leu 
85 90 95 



tac ate acc gac ctg ccc gcc gtc gcg gcg gtg gcg aac aag gtc ggc 
Tyr He Thr Asp Leu Pro Ala Val Ala Ala Val Ala Asn Lys Val Gly 
165 170 175 



48 



96 



144 



cag gag gtg ggc tat ate tat tec cgc ctg acc aac ccg acc gtt teg 192 
Gin Glu Val Gly Tyr He Tyr Ser Arg Leu Thr Asn Pro Thr Val Ser 
50 55 60 

gca ctg gcc gcc cgc gtt gcg gcg ctt gaa ggc ggc gtg ggc gcg gtc 240 
Ala Leu Ala Ala Arg Val Ala Ala Leu Glu Gly Gly Val Gly Ala Val 
65 70 75 80 



288 



atg ggg ccg ggg ctg aac ate gtc gcc teg acc egg ctt tac ggc ggc 336 
Met Gly Pro Gly Leu Asn He Val Ala Ser Thr Arg Leu Tyr Gly Gly 
100 105 110 

acg ate acc cag ttc age cag acc ate aaa cgc ttc ggc tgg tec tgc 384 
Thr He Thr Gin Phe Ser Gin Thr He Lys Arg Phe Gly Trp Ser Cys 
115 120 125 

acc ttt gtc gat ttc gac gat ctg gcg gcg etc gag gcc gcg gtg gat 432 
Thr Phe Val Asp Phe Asp Asp Leu Ala Ala Leu Glu Ala Ala Val Asp 
130 n «5 140 

gac aac acc egg gcg ate ttt tgc gaa teg ate teg aac ccg ggc ggc 480 
Asp Asn Thr Arg Ala He Phe Cys Glu Ser He Ser Asn Pro Gly Gly 
14 5 ^ 150 155 160 



528 



ctg ccg etc att gtc gac aac acg ctg gcc teg cct tat etc tgc cgc 576 
Leu Pro Leu He Val Asp Asn Thr Leu Ala Ser Pro Tyr Leu Cys Arg 
180 185 190 

ccg ate gag cat ggc gcg acg ctg gtt gtc cat tec gcc acg aaa tac 624 
Pro He Glu His Gly Ala Thr Leu Val Val His Ser Ala Thr Lys Tyr 
195 200 205 

ctg acc ggc aac ggc acg gtg acg ggc ggg gtg ate gtc gat teg ggc 672 
Leu Thr Gly Asn Gly Thr Val Thr Gly Gly Val He Val Asp Ser Gly 
210 215 220 

aag ttc gac tgg teg gcc teg ggc aag ttc ccc age ctt teg gcg ccc 72 0 

Lys Phe Asp Trp Ser Ala Ser Gly Lys Phe Pro Ser Leu Ser Ala Pro 
225 230 235 240 

gaa ccc gcc tat cac ggg ctg aag ttc cac gag gca etc ggc ccg atg 768 
Glu Pro Ala Tyr His Gly Leu Lys Phe His Glu Ala Leu Gly Pro Met 
245 250 255 
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gcc ttc acc ttc cat teg ate gec gtc ggg ctg cgc gat ctg ggc atg 816 
Ala Phe Thr Phe His Ser lie Ala Val Gly Leu Arg Asp Leu Gly Met 
260 265 270 

acg atg aac ccg cag ggc gcg cat tac acg ctg atg ggg ate gag acg 864 
Thr Met Asn Pro Gin Gly Ala His Tyr Thr Leu Met Gly lie Glu Thr 
275 280 285 

etc age ctg cgc atg gac aag cac gtc gcc aat gcg aag gcg gtg gcg 912 
Leu Ser Leu Arg Met Asp Lys His Val Ala Asn Ala Lys Ala Val Ala 
290 295 300 

gaa tgg ctg gcc aaa gac ccg cgc ate gac ttc gtc acc tgg gcc ggg 960 
Glu Trp Leu Ala Lys Asp Pro Arg lie Asp Phe Val Thr Trp Ala Gly 
305 310 315 320 

ctg ccc tec teg ccc tgg cac gaa cgc gcc gag egg ctt tgc ccg aag 1008 
Leu Pro Ser Ser Pro Trp His Glu Arg Ala Glu Arg Leu Cys Pro Lys 
325 330 335 

ggg gcg ggg gcg ctt ttc acc gtc gcg gtc aag ggc ggc tat gag gcc 1056 
Gly Ala Gly Ala Leu Phe Thr Val Ala Val Lys Gly Gly Tyr Glu Ala 
340 345 350 

tgc gtg aaa ttg gtc aac aat etc aag ctg ttc age cat gtg gca aac 1104 
Cys Val Lys Leu Val Asn Asn Leu Lys Leu Phe Ser His Val Ala Asn 
355 360 365 

ctg ggc gac gcg cgc teg ctg ate ate cat teg gcc teg acc acg cac 1152 
Leu Gly Asp Ala Arg Ser Leu lie He His Ser Ala Ser Thr Thr His 
370 375 380 

cgt cag ctg acc gag gaa cag cag ate aag gcg ggg gcg gcg ccg aat 1200 
Arg Gin Leu Thr Glu Glu Gin Gin He Lys Ala Gly Ala Ala Pro Asn 
385 390 395 400 

gtg gtg egg etc teg ate ggg ate gag aat gcc gcc gat ctg ate gcc 1248 
Val Val Arg Leu Ser He Gly He Glu Asn Ala Ala Asp Leu He Ala 
405 410 415 

gat ctg gat cag get ctg gcc gcc gcc acc gcc tga 1284 
Asp Leu Asp Gin Ala Leu Ala Ala Ala Thr Ala 
420 425 



<210> 38 
<211> 427 
<212> PRT 

<213> Rhodobacter capsulatus 
<400> 38 

Met Thr Asp Gin Ala Phe Asp Thr Leu Gin He His Ala Gly Ala Glu 
15 10 15 



Pro Asp Pro Ala Thr Gly Ala Arg Gin Val Pro He Tyr Gin Thr Thr 



^^T/EP2003/009453 

77/130 



20 25 30 



Ser Tyr Val Phe Lys Asp Ala Asp His Ala Ala Arg Leu Phe Gly Leu 
35 40 45 



Gin Glu Val Gly Tyr lie Tyr Ser Arg Leu Thr Asn Pro Thr Val Ser 
50 55 60 



Ala Leu Ala Ala Arg Val Ala Ala Leu Glu Gly Gly Val Gly Ala Val 
65 70 75 80 



Cys Cys Ser Ser Gly His Ala Ala Gin lie Met Ala Leu Phe Pro Leu 
85 90 95 

Met Gly Pro Gly Leu Asn lie Val Ala Ser Thr Arg Leu Tyr Gly Gly 
100 105 110 

Thr lie Thr Gin Phe Ser Gin Thr He Lys Arg Phe Gly Trp Ser Cys 
115 120 125 

Thr Phe Val Asp Phe Asp Asp Leu Ala Ala Leu Glu Ala Ala Val Asp 
130 X35 140 



Asp Asn Thr Arg Ala He Phe Cys Glu Ser lie Ser Asn Pro Gly Gly 

145 150 155 160 

Tyr He Thr Asp Leu Pro Ala Val Ala Ala Val Ala Asn Lys Val Gly 

165 170 175 



Leu Pro Leu lie Val Asp Asn Thr Leu Ala Ser Pro Tyr Leu Cys Arg 
180 185 190 



Pro He Glu His Gly Ala Thr Leu Val Val His Ser Ala Thr Lys Tyr 
195 200 205 

Leu Thr Gly Asn Gly Thr Val Thr Gly Gly Val He Val Asp Ser Gly 

210 215 220 



Lys Phe Asp Trp Ser Ala Ser Gly Lys Phe Pro Ser Leu Ser Ala Pro 
225 230 235 240 

Glu Pro Ala Tyr His Gly Leu Lys Phe His Glu Ala Leu Gly Pro Met 
245 250 255 



Ala Phe Thr Phe His Ser He Ala Val Gly Leu Arg Asp Leu Gly Met 
260 265 270 
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Thr Met Asn Pro Gin Gly Ala His Tyr Thr Leu Met Gly He Glu Thr 
275 280 285 

Leu Ser Leu Arg Met Asp Lys His Val Ala Asn Ala Lys Ala Val Ala 
290 295 300 

Glu Trp Leu Ala Lys Asp Pro Arg He Asp Phe Val Thr Trp Ala Gly 
305 310 315 320 

Leu Pro Ser Ser Pro Trp His Glu Arg Ala Glu Arg Leu Cys Pro Lys 
325 330 335 

Gly Ala Gly Ala Leu Phe Thr Val Ala Val Lys Gly Gly Tyr Glu Ala 
340 345 350 

Cys Val Lys Leu Val Asn Asn Leu Lys Leu Phe Ser His Val Ala Asn 
355 360 365 

Leu Gly Asp Ala Arg Ser Leu He lie His Ser Ala Ser Thr Thr His 
370 375 380 

Arg Gin Leu Thr Glu Glu Gin Gin He Lys Ala Gly Ala Ala Pro Asn 
385 390 395 400 

Val Val Arg Leu Ser He Gly He Glu Asn Ala Ala Asp Leu He Ala 
405 410 415 

Asp Leu Asp Gin Ala Leu Ala Ala Ala Thr Ala 
420 425 

<210> 39 
<211> 1269 
<212> DNA 

<213> Pasteurella multocida 



<220> 

<221> CDS 

<222> (1) . . (1269) 

<223> 



<400> 39 

atg gaa ttt gca aca aaa tgt eta cat gec ggt tat aca ccg aaa aat 
Met Glu Phe Ala Thr Lys Cys Leu His Ala Gly Tyr Thr Pro Lys Asn 



48 
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1 5 10 15 

got gag cct cat gtt caa ccg ate gta caa agt acc act ttt acc tac 
Glv Glu Pro Arg Val Gin Pro lie Val Gin Ser Thr Thr Phe Thr Tyr 
20 25 30 

gat tec gee gaa gaa att ggt aag tta ttt gat tta caa gcg get ggc 
Asp Ser Ala Glu Glu He Gly Lys Leu Phe Asp I»eu Gin Ala Ala Gly 
35 40 45 

tat ttt tac acc cgc ctt tea aat cct act acc aat gcg gca gaa gaa 
Tyr Phe Tyr Thr Arg Leu Ser Asn Pro Thr Thr Asn Ala Ala Glu Glu 
50 55 60 

aaa att acc gca ctt gaa ggc ggt gta gca acc atg tgt acc gca tea 
Lys He Thr Ala Leu Glu Gly Gly Val Ala Thr Met Cys Thr Ala Ser 
65 70 75 80 

ggg caa gee gec gtg ttt tac gcg atg etc aat att tta caa gee ggt 
m Glv Gin Ala Ala Val Phe Tyr Ala Met Leu Asn He Leu Gin Ala Gly 
2 85 90 95 

gat cac ttt att tct tea teg tat gtt tac ggt ggt age tac aac tta 
Aso His Phe He Ser Ser Ser Tyr Val Tyr Gly Gly Ser Tyr Asn Leu 
100 105 HO 

ttt gca cat acc ttc aaa aaa atg gga att gag gtc act ttt gtg gat 
Phe Ala His Thr Phe Lys Lys Met Gly He Glu Val Thr Phe Val Asp 
115 120 125 

caa gat tta cct ctt gag gaa tta aaa aaa get att cgc cca aat acg 
Gin Asp Leu Pro Leu Glu Glu Leu Lys Lys Ala He Arg Pro Asn Thr 
130 135 140 

aaa gec att ttt gec gaa act att gee aat ccc gca tta cgc gtg ttg 
Lys Ala He Phe Ala Glu Thr He Ala Asn Pro Ala Leu Arg Val Leu 

gat att gaa aag ttt gtt gca ctt gcg aag gca gca caa gee cct tta 
Asp He Glu Lys Phe Val Ala Leu Ala Lys Ala Ala Gin Ala Pro Leu 
165 I 70 175 

tta gtt gac aat act ttt gca acc ccg tat ttt tgt cgc cct ate gaa 
Leu Val Asp Asn Thr Phe Ala Thr Pro Tyr Phe Cys Arg Pro He Glu 
180 185 190 

ttt ggt get aac gtg gta att cat agt acg tea aaa tat tta gat ggg 
Phe Gly Ala Asn Val Val He His Ser Thr Ser Lys Tyr Leu Asp Gly 
195 200 205 

cat gcg att gcg ttg gga ggt teg ate aca gat ggc ggg aat ttt gat 
His Ala He Ala Leu Gly Gly Ser He Thr Asp Gly Gly Asn Phe Asp 
210 215 220 

tgg aat aat ggt aaa ttc cca caa tta age aca cct gat caa act tat 
Tro Asn Asn Gly Lys Phe Pro Gin Leu Ser Thr Pro Asp Gin Thr Tyr 
22S 230 235 240 

cac ggt tta gtt tat acc gaa acc ttt gtt cca gee get tat att gtc 
His Gly Leu Val Tyr Thr Glu Thr Phe Val Pro Ala Ala Tyr He Val 
245 250 255 

aaa gec cgt gtg caa tta atg cgt gat tta ggt gee aca cca gca cca 



96 



144 



192 



240 



288 



336 



384 



432 



480 



528 



576 



624 



672 



720 



768 



816 
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Lys Ala Arg Val Gin Leu Met Arg Asp Leu Gly Ala Thr Pro Ala Pro 
260 265 270 



caa aat agt ttc ttg etc aat gtg ggc atg gaa act ctt gca ctg cgt 
Gin Asn Ser Phe lieu Leu Asn Val Gly Met Glu Thr Leu Ala Leu Arg 
275 280 285 



864 



atg caa cgt cat tat gaa aat gca caa gcg gtc gec gaa ttt tta gaa 
Met Gin Arg His Tyr Glu Asn Ala Gin Ala Val Ala Glu Phe Leu Glu 
290 295 300 



912 



aat cat cca caa gtg gca aaa gtg agt tat ccg ggc ttg gca agt tea 960 
Asn His Pro Gin Val Ala Lys Val Ser Tyr Pro Gly Leu Ala Ser Ser 
305 310 315 320 

cct gat cat gca eta aaa caa aaa tat tta cca aac ggt tta tgt ggt 1008 
Pro Asp His Ala Leu Lys Gin Lys Tyr Leu Pro Asn Gly Leu Cys Gly 
325 330 335 

gtg att tec ttt gaa att aga ggg gga aga gaa act gca gca aaa tgg 1056 
Val lie Ser Phe Glu lie Arg Gly Gly Arg Glu Thr Ala Ala Lys Trp 
340 345 350 

ctg aat gcg eta caa ctg get tct cgt gaa gtc cat gta gcg gat att 1104 
Leu Asn Ala Leu Gin Leu Ala Ser Arg Glu Val His Val Ala Asp lie 
355 360 ~" 365 

cgc act tgt get tta cat ccg gcg acg tea aca cac cgt caa tta agt 1152 
Arg Thr Cys Ala Leu His Pro Ala Thr Ser Thr His Arg Gin Leu Ser 
370 375 380 

gag get gaa tta gaa aaa gtg ggg att tct gcg ggt tta att cgt ctt 1200 
Glu Ala Glu Leu Glu Lys Val Gly lie Ser Ala Gly Leu lie Arg Leu 
385 390 395 400 

tct tgc ggt att gaa agt ate caa gat att ttg get gac tta gaa caa 1248 
Ser Cys Gly He Glu Ser He Gin Asp lie Leu Ala Asp Leu Glu Gin 
405 410 415 

gca ttc cac gcg gca aaa taa 1269 
Ala Phe His Ala Ala Lys 
420 



<210> 40 

<211> 422 

<212> PRT 

<213> Pasteurella multocida 



<400> 40 

Met Glu Phe Ala Thr Lys Cys Leu His Ala Gly Tyr Thr Pro Lys Asn 
1 5 10 15 



Gly Glu Pro Arg Val Gin Pro He Val Gin Ser Thr Thr Phe Thr Tyr 
20 25 30 
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Asp Ser Ala Glu Glu lie Gly Lys Leu Phe Asp Leu Gin Ala Ala Gly 
35 40 45 

Tyr Phe Tyr Thr Arg Leu Ser Asu Pro Thr Thr Asn Ala Ala Glu Glu 
50 55 60 

Lys lie Thr Ala Leu Glu Gly Gly Val Ala Thr Met Cys Thr Ala Ser 
65 70 75 80 

Gly Gin Ala Ala Val Phe Tyr Ala Met Leu Asn lie Leu Gin Ala Gly 
85 90 95 

Asp His Phe lie Ser Ser Ser Tyr Val Tyr Gly Gly Ser Tyr Asn Leu 
100 105 110 

Phe Ala His Thr Phe Lys Lys Met Gly lie Glu Val Thr Phe Val Asp 
115 120 125 

Gin Asp Leu Pro Leu Glu Glu Leu Lys Lys Ala He Arg Pro Asn Thr 
130 135 140 

Lys Ala lie Phe Ala Glu Thr He Ala Asn Pro Ala Leu Arg Val Leu 
145 150 155 160 

Asp He Glu Lys Phe Val Ala Leu Ala Lys Ala Ala Gin Ala Pro Leu 
165 170 175 

Leu Val Asp Asn Thr Phe Ala Thr Pro Tyr Phe Cys Arg Pro He Glu 
180 185 190 

Phe Gly Ala Asn Val Val He His Ser Thr Ser Lys Tyr Leu Asp Gly 
195 200 205 

His Ala He Ala Leu Gly Gly Ser He Thr Asp Gly Gly Asn Phe Asp 
210 215 220 

Trp Asn Asn Gly Lys Phe Pro Gin Leu Ser Thr Pro Asp Gin Thr Tyr 
225 230 235 240 

His Gly Leu Val Tyr Thr Glu Thr Phe Val Pro Ala Ala Tyr He Val 
245 250 255 

Lys Ala Arg Val Gin Leu Met Arg Asp Leu Gly Ala Thr Pro Ala Pro 
260 265 270 



Gin Asn Ser Phe Leu Leu Asn Val Gly Met Glu Thr Leu Ala Leu Arg 
275 280 285 
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Met Gin Arg His Tyr Glu Asn Ala Gin Ala Val Ala Glu Phe Leu Glu 
290 295 300 

Asn His Pro Gin Val Ala Lys Val Ser Tyr Pro Gly Leu Ala Ser Ser 
305 310 315 320 

Pro Asp His Ala Leu Lys Gin Lys Tyr Leu Pro Asn Gly Leu Cys Gly 
325 330 335 

Val lie Ser Phe Glu He Arg Gly Gly Arg Glu Thr Ala Ala Lys Trp 
340 345 350 

Leu Asn Ala Leu Gin Leu Ala Ser Arg Glu Val His Val Ala Asp lie 
355 360 365 

Arg Thr Cys Ala Leu His Pro Ala Thr Ser Thr His Arg Gin Leu Ser 
370 375 380 

Glu Ala Glu Leu Glu Lys Val Gly He Ser Ala Gly Leu He Arg Leu 
385 390 395 400 

Ser Cys Gly He Glu Ser He Gin Asp He Leu Ala Asp Leu Glu Gin 
405 410 415 

Ala Phe His Ala Ala Lys 
420 



<210> 41 

<211> 1266 

<212> DNA 

<213> Clostridium' difficile 
<220> 

<221> CDS 

<222> (1)..(1266) 

<223> 



<400> 41 



atg tat aat aaa gaa aca ata tgt gtg caa gga aat tat aaa cca ggt 
Met Tyr Asn Lys Glu Thr He Cys Val Gin Gly Asn Tyr Lys Pro Gly 
15 10 15 



48 



^ptT/EP2003/009453 

83/130 

aat gga gaa cca aga gta eta cct tta tat caa agt aca act ttt aaa 96 
Asn Gly Glu Pro Arg Val Leu Pro Leu Tyr Gin Ser Thr Thr Phe Lys 
20 25 30 

tat age agt ata gac caa ctt get gaa tta ttt gat tta aaa gtt gat 144 
Tyr Ser Ser lie Asp Gin Leu Ala Glu Leu Phe Asp Leu Lys Val Asp 
35 40 45 

gga cat ata tat tea aga ata age aat cct act att caa get ttt gaa 192 
Gly His lie Tyr Ser Arg He Ser Asn Pro Thr He Gin Ala Phe Glu 
50 55 60 

gaa aaa ata agt tta eta gag ggt gga gta tct tct gta get gta tea 240 
Glu Lys He Ser Leu Leu Glu Gly Gly Val Ser Ser Val Ala Val Ser 
65 70 75 80 

tea ggg caa tct gca aat atg ttg gca gtt tta aat ata tgt aaa tea 288 
Ser Gly Gin Ser Ala Asn Met Leu Ala Val Leu Asn lie Cys Lys Ser 
85 90 95 

gga gat agt ata ctt tgt tct tea aaa gta tat gga gga aca ttc aat 336 
Gly Asp Ser He Leu Cys Ser Ser Lys Val Tyr Gly Gly Thr Phe Asn 
100 105 110 

tta eta gga cct agt ctt aaa aaa ttt ggt ata gat tta ata teg ttt 384 
Leu Leu Gly Pro Ser Leu Lys Lys Phe Gly He Asp Leu He Ser Phe 
115 120 125 

gac tta gat tea agt gaa gat gag ata gta gaa ctt gca aag gaa aat 432 
Asp Leu Asp Ser Ser Glu Asp Glu He Val Glu Leu Ala Lys Glu Asn 
130 135 140 

act aag gtt gtg ttt gca gaa aca ctt gca aat cca act ctt gaa gtc 460 
Thr Lys Val Val Phe Ala Glu Thr Leu Ala Asn Pro Thr Leu Glu Val 
145 150 155 160 



ata gat ttt gaa aaa ata gca aat gta get aag aga att aat gtt cca 
He Asp Phe Glu Lys He Ala Asn Val Ala Lys Arg He Asn Val Pro 
165 170 ™ 175 



528 



ttt att gtt gat aat tea tta gca tct cca gtg ctt tgt aac cct tta 576 
Phe He Val Asp Asn Ser Leu Ala Ser Pro Val Leu Cys Asn Pro Leu 
180 185 190 

aag tat gga gca aat ata gtt act cat tct ace aca aaa tat tta gat 624 
Lys Tyr Gly Ala Asn He Val Thr His Ser Thr Thr Lys Tyr Leu Asp 
195 200 205 

ggg cat get tea agt gtt gga gga att ata gtg gat ggt gga aac ttt 672 
Gly His Ala Ser Ser Val Gly Gly He He Val Asp Gly Gly Asn Phe 
210 215 220 

aac tgg gat aat gga aaa ttt cca gaa tta gtt gag cca gac cca aca 720 
Asn Trp Asp Asn Gly Lys Phe Pro Glu Leu Val Glu Pro Asp Pro Thr 
225 230 235 240 

tat cat ggt ata age tat act caa aaa ttt gga aat gee gca tat gca 768 
Tyr His Gly He Ser Tyr Thr Gin Lys Phe Gly Asn Ala Ala Tyr Ala 
245 250 255 

act aaa gca aga gtt cag ttg ctt aga gac tat gga aat tgt tta age 816 
Thr Lys Ala Arg Val Gin Leu Leu Arg Asp Tyr Gly Asn Cys Leu Ser 
260 265 270 
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cca ttc aat gcg tat ctt act aat tta aat gtt gaa aca eta cat ctt 
Pro Phe Asn Ala Tyr Leu Thr Asn Leu Asn Val Glu Thr Leu His Leu 
275 280 285 

aga atg gag aga cat agt gaa aat gca ctt aaa ata get aga ttt tta 
Arg Met Glu Arg His Ser Glu Asn Ala Leu Lys He Ala Arg Phe Leu 
290 295 300 



864 



912 



gaa aaa cat gaa aat gta gat tgg att aat tac cca gga ctt gaa gat 
Glu Lys His Glu Asn Val Asp Trp He Asn Tyr Pro Gly Leu Glu Asp 
305 310 315 320 



960 



aac aag tat tat gag aat gec aaa aag tat tta tea aga gga tgt agt 
Asn Lys Tyr Tyr Glu Asn Ala Lys Lys Tyr Leu Ser Arg Gly Cys Ser 
325 330 335 



1008 



ggt gtt tta tea ttt gga gta aga ggt ggg tta gaa aat gec aaa aaa 
Gly Val Leu Ser Phe Gly Val Arg Gly Gly Leu Glu Asn Ala Lys Lys 
340 345 350 



1056 



ttt gtg gaa aaa tta cag ata gca tct ttg gtt aca cat gtt tea gat 
Phe Val Glu Lys Leu Gin He Ala Ser Leu Val Thr His Val Ser Asp 
355 360 365 



1104 



gta aga act tgt gtt ata cat cca get tea act act cat aga caa tta 
Val Arg Thr Cys Val He His Pro Ala Ser Thr Thr His Arg Gin Leu 
370 375 380 



1152 



aca gaa gaa caa tta att gca tct gga gta ttg cct tea eta ata aga 
Thr Glu Glu Gin Leu He Ala Ser Gly Val Leu Pro Ser Leu He Arg 
385 390 395 4O0 



1200 



tta tct gtt gga ata gaa aat gta gag gat tta ata get gat tta aat 
Leu Ser Val Gly He Glu Asn Val Glu Asp Leu He Ala Asp Leu Asn 
405 410 415 



1248 



caa get tta aat ttc taa 
Gin Ala Leu Asn Phe 



1266 





420 


<210> 


42 


<211> 


421 


<212> 


PRT 


<213> 


Clostridium difficile 


<400> 


42 



Met Tyr Asn Lys Glu Thr He Cys Val Gin Gly Asn Tyr Lys Pro Gly 
1 5 10 15 



Asn Gly Glu Pro Arg Val Leu Pro Leu Tyr Gin Ser Thr Thr Phe Lys 
20 25 30 



Tyr Ser Ser He Asp Gin Leu Ala Glu Leu Phe Asp Leu Lys Val Asp 
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35 40 45 



Gly His He Tyr Ser Arg He Ser Asn Pro Thr He Gin Ala Phe Glu 
50 55 60 



Glu Lys He Ser Leu Leu Glu Gly Gly Val Ser Ser Val Ala Val Ser 
65 70 75 80 



Ser Gly Gin Ser Ala Asn Met Leu Ala Val Leu Asn He Cys Lys Ser 
85 90 95 



Gly Asp Ser He Leu Cys Ser Ser Lys Val Tyr Gly Gly Thr Phe Asn 
100 105 110 



Leu Leu Gly Pro Ser Leu Lys Lys Phe Gly He Asp Leu He Ser Phe 
115 120 125 



Asp Leu Asp Ser Ser Glu Asp Glu He Val Glu Leu Ala Lys Glu Asn 
130 135 140 



Thr Lys Val Val Phe Ala Glu Thr Leu Ala Asn Pro Thr Leu Glu Val 
145 150 155 160 



He Asp Phe Glu Lys He Ala Asn Val Ala Lys Arg He Asn Val Pro 
165 170 175 



Phe He Val Asp Asn Ser Leu Ala Ser Pro Val Leu Cys Asn Pro Leu 
180 185 190 



Lys Tyr Gly Ala Asn He Val Thr His Ser Thr Thr Lys Tyr Leu Asp 
195 200 205 



Gly His Ala Ser Ser Val Gly Gly He He Val Asp Gly Gly Asn Phe 
210 215 220 



Asn Trp Asp Asn Gly Lys Phe Pro Glu Leu Val Glu Pro Asp Pro Thr 
225 230 235 240 



Tyr His Gly He Ser Tyr Thr Gin Lys Phe Gly Asn Ala Ala Tyr Ala 
245 250 255 



Thr Lys Ala Arg Val Gin Leu Leu Arg Asp Tyr Gly Asn Cys Leu Ser 
260 265 270 



Pro Phe Asn Ala Tyr Leu Thr Asn Leu Asn Val Glu Thr Leu His Leu 
275 280 285 



# 
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Arg Met Glu Arg His Ser Glu Asn Ala Leu Lys He Ala Arg Phe Leu 
290 295 300 

Glu Lys His Glu Asn Val Asp Trp He Asn Tyr Pro Gly Leu Glu Asp 
305 310 315 320 

Asn Lys Tyr Tyr Glu Asn Ala Lys Lys Tyr Leu Ser Arg Gly Cys Ser 
325 330 * 335 

Gly Val Leu Ser Phe Gly Val Arg Gly Gly Leu Glu Asn Ala Lys Lys 
340 345 350 

Phe Val Glu Lys Leu Gin He Ala Ser Leu Val Thr His Val Ser Asp 
355 360 365 

Val Arg Thr Cys Val He His Pro Ala Ser Thr Thr His Arg Gin Leu 
370 375 380 

Thr Glu Glu Gin Leu He Ala Ser Gly Val Leu Pro Ser Leu He Arg 
385 390 395 400 

Leu Ser Val Gly He Glu Asn Val Glu Asp Leu He Ala Asp Leu Asn 
405 410 415 

Gin Ala Leu Asn Phe 
420 

<210> 43 
<211> 1272 
<212> DNA 

<213> Campylobacter jejuni 



<220> 

<221> CDS 

<222> (1) . - (1272) 

<223> 



<400> 43 

atg aat ttc aat aaa gaa act tta gca tta cac gga get tat aat ttt 48 
Met Asn Phe Asn Lys Glu Thr Leu Ala Leu His Gly Ala Tyr Asn Phe 
1 5 10 15 



gat act caa aga agt att agt gtg cct ata tat caa aac act gcg tat 
Asp Thr Gin Arg Ser He Ser Val Pro He Tyr Gin Asn Thr Ala Tyr 



96 



WO 2004/024933 ^gj ^PCT/EP2003/009453 

87/130 

20 25 30 

aat ttt gaa aat ttg gat caa get gca gca agg ttt aat ctt caa gaa 144 
Asn Phe Glu Asn Leu Asp Gin Ala Ala Ala Arg Phe Asn Leu Gin Glu 
35 40 45 

ctt ggc aat att tac tea aga ctt age aat cct aca age gat gtt tta 192 
Leu Gly Asn He Tyr Ser Arg Leu Ser Asn Pro Thr Ser Asp Val Leu 
50 55 60 

gga caa aga ctt get aat gtc gaa gga ggg get ttt gga att cct gtt 240 
Gly Gin Arg Leu Ala Asn Val Glu Gly Gly Ala Phe Gly He Pro Val 
65 70 75 80 

get age ggt atg gca get tgt ttt tat get ctt ate aat tta gca agt 288 
Ala Ser Gly Met Ala Ala Cys Phe Tyr Ala Leu He Asn Leu Ala Ser 
85 90 95 

teg gga gat aat gtc gcg tat teg aac aaa att tat ggt ggg act caa 336 
Ser Gly Asp Asn Val Ala Tyr Ser Asn Lys lie Tyr Gly Gly Thr Gin 
100 105 110 

act tta att tct cac aca ctt aaa aat ttt ggc ata gaa get agg gaa 384 
Thr Leu lie Ser His Thr Leu Lys Asn Phe Gly lie Glu Ala Arg Glu 
115 120 125 

ttt gat ate gat gat tta gat age ttg gaa aaa gtt ata gat caa aac 432 
Phe Asp He Asp Asp Leu Asp Ser Leu Glu Lys Val He Asp Gin Asn 
130 135 140 

aca aaa gcg att ttt ttc gaa agt ctt tea aat cct caa att gec ata 480 
Thr Lys Ala He Phe Phe Glu Ser Leu Ser Asn Pro Gin He Ala He 
145 150 155 160 

get gat ata gaa aaa ata aac caa ata gca aaa aaa cat aaa ate gtt 528 
Ala Asp He Glu Lys He Asn Gin He Ala Lys Lys His Lys He Val 
165 170 ~ 175 

age att tgt gat aat acc gtt get act cct ttc tta etc caa cct ttt 576 
Ser He Cys Asp Asn Thr Val Ala Thr Pro Phe Leu Leu Gin Pro Phe 
180 185 190 

aaa cat ggc gtg gat gta ate gtg cat agt tta agt aaa tat gta age 624 
Lys His Gly Val Asp Val He Val His Ser Leu Ser Lys Tyr Val Ser 
195 200 205 

ggt caa ggc act get ttg ggt gga gca ctt ata gaa aga aaa gat tta 672 
Gly Gin Gly Thr Ala Leu Gly Gly Ala Leu He Glu Arg Lys Asp Leu 
210 215 220 

aac gac ttg ctt aaa aat aac gat aga tat aaa get ttt aac act cct 720 
Asn Asp Leu Leu Lys Asn Asn Asp Arg Tyr Lys Ala Phe Asn Thr Pro 
225 230 235 240 

gat cca agt tat cat gga ctg aat tta aat aca ctt gat ttg ccg att 768 
Asp Pro Ser Tyr His Gly Leu Asn Leu Asn Thr Leu Asp Leu Pro He 
245 250 255 

ttt agt att aga gtc ate ate act tgg ctt aga gat eta gga get age 816 
Phe Ser lie Arg Val lie lie Thr Trp Leu Arg Asp Leu Gly Ala Ser 
260 265 270 

tta gca cct caa aat get tgg tta ctt tta caa gga ctt gaa acc ttg 864 



4 
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Leu Ala Pro Gin Asn Ala Trp Leu Leu Leu Gin Gly Leu Glu Thr Leu 
275 280 285 

gca gtg cgt ata gaa aaa cac agt caa aat get gaa aaa gtt gcg aat 912 
Ala Val Arg lie Glu Lys His Ser Gin Asn Ala Glu Lys Val Ala Asn 
290 295 300 

ttt tta aat tct cat cct gat ate aag ggc gta aat tat cct act tta 960 
Phe Leu Asn Ser His Pro Asp lie Lys Gly Val Asn Tyr Pro Thr Leu 
305 310 315 320 

gca agt aat get tat cat aat tta ttt aaa aaa tat ttt gat aaa aat 1008 
Ala Ser Asn Ala Tyr His Asn Leu Phe Lys Lys Tyr Phe Asp Lys Asn 
325 330 335 

ttt get age ggg ctt tta age ttt gaa get aaa gat tat gag cat get 1056 
Phe Ala Ser Gly Leu Leu Ser Phe Glu Ala Lys Asp Tyr Glu His Ala 
340 345 350 

aga aga att tgt gat aaa act caa ctt ttc tta ctt get gca aat ttg 1104 
Arg Arg lie Cys Asp Lys Thr Gin Leu Phe Leu Leu Ala Ala Asn Leu 
355 360 365 

ggt gat age aag tct ttg ate ate cat cct get tct act act cat teg 1152 
Gly Asp Ser Lys Ser Leu He He His Pro Ala Ser Thr Thr His Ser 
370 375 380 

caa eta age gaa gaa gaa etc caa aaa gca ggc att acg aaa get act 1200 
Gin Leu Ser Glu Glu Glu Leu Gin Lys Ala Gly lie Thr Lys Ala Thr 
385 390 395 400 

ata cgc tta age ata gga ctt gaa aat age gat gat ttg ata gcg gat 1248 
lie Arg Leu Ser He Gly Leu Glu Asn Ser Asp Asp Leu lie Ala Asp 
405 410 415 

tta aaa caa get ata gaa agt taa 1272 
Leu Lys Gin Ala lie Glu Ser 
420 

<210> 44 
<211> 423 
<212> PRT 

<213> Campylobacter jejuni 



<400> 44 

Met Asn Phe Asn Lys Glu Thr Leu Ala Leu His Gly Ala Tyr Asn Phe 
1 5 10 15 

Asp Thr Gin Arg Ser lie Ser Val Pro lie Tyr Gin Asn Thr Ala Tyr 
20 25 30 



Asn Phe Glu Asn Leu Asp Gin Ala Ala Ala Arg Phe Asn Leu Gin Glu 
35 40 45 
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Leu Gly Asn lie Tyr Ser Arg Leu Ser Asn Pro Thr Ser Asp Val Leu 
50 55 60 



Gly Gin Arg Leu Ala Asn Val Glu Gly Gly Ala Phe Gly lie Pro Val 
65 70 75 80 



Ala Ser Gly Met Ala Ala Cys Phe Tyr Ala Leu lie Asn Leu Ala Ser 
85 90 95 



Ser Gly Asp Asn Val Ala Tyr Ser Asn Lys lie Tyr Gly Gly Thr Gin 
100 105 110 



Thr Leu lie Ser His Thr Leu Lys Asn Phe Gly lie Glu Ala Arg Glu 
115 120 125 



Phe Asp lie Asp Asp Leu Asp Ser Leu Glu Lys Val lie Asp Gin Asn 
130 135 140 



Thr Lys Ala He Phe Phe Glu Ser Leu Ser Asn Pro Gin He Ala He 
145 150 155 160 

Ala Asp He Glu Lys He Asn Gin He Ala Lys Lys His Lys He Val 
165 170 175 

Ser He Cys Asp Asn Thr Val Ala Thr Pro Phe Leu Leu Gin Pro Phe 
180 185 190 

Lys His Gly Val Asp Val He Val His Ser Leu Ser Lys Tyr Val Ser 
195 200 205 



Gly Gin Gly Thr Ala Leu Gly Gly Ala Leu He Glu Arg Lys Asp Leu 
210 215 220 



Asn Asp Leu Leu Lys Asn Asn Asp Arg Tyr Lys Ala Phe Asn Thr Pro 
225 230 235 240 



Asp Pro Ser Tyr His Gly Leu Asn Leu Asn Thr Leu Asp Leu Pro He 
245 250 255 



Phe Ser He Arg Val He He Thr Trp Leu Arg Asp Leu Gly Ala Ser 
260 265 270 



Leu Ala Pro Gin Asn Ala Trp Leu Leu Leu Gin Gly Leu Glu Thr Leu 
275 280 285 



Ala Val Arg He Glu Lys His Ser Gin Asn Ala Glu Lys Val Ala Asn 
290 295 300 
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Phe Leu Asn Ser His Pro Asp lie Lys Gly Val Asn Tyr Pro Thr Leu 

305 310 315 320 

Ala Ser Asn Ala Tyr His Asn Leu Phe Lys Lys Tyr Phe Asp Lys Asn 

325 330 " 335 



Phe Ala Ser Gly Leu Leu Ser Phe Glu Ala Lys Asp Tyr Glu His Ala 
340 345 350 



Arg Arg lie Cys Asp Lys Thr Gin Leu Phe Leu Leu Ala Ala Asn Leu 
355 360 365 



Gly Asp Ser Lys Ser Leu He He His Pro Ala Ser Thr Thr His Ser 
370 375 380 

Gin Leu Ser Glu Glu Glu Leu Gin Lys Ala Gly lie Thr Lys Ala Thr 
385 390 395 400 

lie Arg Leu Ser He Gly Leu Glu Asn Ser Asp Asp Leu lie Ala Asp 
405 410 ~ 415 

Leu Lys Gin Ala He Glu Ser 
420 



<210> 45 

<211> 1041 

<212> DNA 

<213> Streptococcus pneumoniae 
<220> 

<221> CDS 

<222> (1) . . (1041) 

<223> 



<400> 45 

ttg agg aaa cca ggg aac att tat act cgt ate acc aat cct aca aca 48 
Leu Arg Lys Pro Gly Asn He Tyr Thr Arg He Thr Asn Pro Thr Thr 
15 10 15 

get gec ctt gaa ggt ggt gtt gaa gcg eta gca aca gca tea ggt atg ss 
Ala Ala Leu Glu Gly Gly Val Glu Ala Leu Ala Thr Ala Ser Gly Met 
20 25 30 
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act gca gtg act tat acg att ttg gcg att gcc cat get ggt gac cat 144 
Thr Ala Val Thr Tyr Thr lie Leu Ala He Ala His Ala Qly Asp His 
35 40 45 

gta gtg get get teg act att tac ggt gga ace ttc aat ctt ttg aaa 192 
Val Val Ala Ala Ser Thr He Tyr Gly Gly Thr Phe Asn Leu Leu Lys 
50 55 60 

gaa ccc ctt cct cgt tat ggt ate aca aca acc ttt ttc gat att gat 240 
Glu Pro Leu Pro Arg Tyr Gly He Thr Thr Thr Phe Phe Asp He Asp 
65 70 75 80 

aat ttg gag gaa gta gaa gca get ate aaa gac aat acc aag ctt gtc 288 
Asn Leu Glu Glu Val Glu Ala Ala He Lys Asp Asn Thr Lys Leu Val 
85 90 * 95 

ttg att gaa acc ttg ggt aac ccc ttg att aat att cca gac ctg gaa 336 
Leu He Glu Thr Leu Gly Asn Pro Leu He Asn He Pro Asp Leu Glu 
100 105 110 

aaa ctg gca gag att get cat aaa cat caa ate cca ctt gtg tea gac 384 
Lys Leu Ala Glu He Ala His Lys His Gin He Pro Leu Val Ser Asp 
115 120 125 

aat act ttt gca aca cct tat ttg att aac gtc ttc tct cat ggc gtt 432 
Asn Thr Phe Ala Thr Pro Tyr Leu lie Asn Val Phe Ser His Gly Val 
130 135 140 

gac att gcc att cac tct gtg act aag ttt ate ggt ggg cat ggt aca 480 
Asp He Ala He His Ser Val Thr Lys Phe He Gly Gly His Gly Thr 
145 150 155 160 

act att gga gga ata att gtc gat agt ggt cgt ttt gac tgg acg get 528 
Thr He Gly Gly He He Val Asp Ser Gly Arg Phe Asp Trp Thr Ala 
165 170 175 

tea ggg aaa ttc cct caa ttt gtt gac gag ggt cca age tgc cac aat 576 
Ser Gly Lys Phe Pro Gin Phe Val Asp Glu Gly Pro Ser Cys His Asn 
180 185 190 

ttg age tat act cgt gat gtg ggt gca gca gcc ttt att ata get gtt 624 
Leu Ser Tyr Thr Arg Asp Val Gly Ala Ala Ala Phe He He Ala Val 
195 200 205 

cga gtt caa ttg ctt cgt gat aca ggt gca gcc ttg tea cca ttc aat 672 
Arg Val Gin Leu Leu Arg Asp Thr Gly Ala Ala Leu Ser Pro Phe Asn 
210 215 220 

get ttc etc ttg eta caa aga ctt gaa acc tct tea ctt cgt gtg gaa 720 
Ala Phe Leu Leu Leu Gin Arg Leu Glu Thr Ser Ser Leu Arg Val Glu 
225 230 235 240 

cgc cat gta caa aat get gag aca att gtt gat ttt ctt gtc aac cat 768 
Arg His Val Gin Asn Ala Glu Thr He Val Asp Phe Leu Val Asn His 
245 250 255 

cct aag gta gaa aag gta aat tat cca aaa ctt gca gat agt cct tat 816 
Pro Lys Val Glu Lys Val Asn Tyr Pro Lys Leu Ala Asp Ser Pro Tyr 
260 265 270 

cat gcc ttg get gag aaa tac ttg cca aaa ggt gtc ggt tea ate ttt 864 
His Ala Leu Ala Glu Lys Tyr Leu Pro Lys Gly Val Gly Ser He Phe 
275 280 285 
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acc ttc cac gtc aaa ggt ggc gag gaa gaa gca cgc aag gtc att gat 9X2 
Thr Phe His Val Lys Gly Gly Glu Glu Glu Ala Arg I*ys Val He Asp 
290 295 300 

aat tta gaa ate ttt tct gac ctt gca aac gcg gca gat get aaa teg- 960 
Asn Leu Glu He Phe Ser Asp Leu Ala Asn Ala Ala Asp Ala Lys Ser 
305 310 315 320 

ctt gtt gtc cat cca gca aca acc act cac ggt caa ttg tea gaa aaa 1008 
Leu Val Val His Pro Ala Thr Thr Thr His Gly Gin Leu Ser Glu Lys 
325 330 335 



gac eta gaa gca gca ggt gtc aca cca aac taa 
Asp Leu Glu Ala Ala Gly Val Thr Pro Asn 
340 345 



<210> 46 
<211> 346 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 46 

Leu Arg Lys Pro Gly Asn He Tyr Thr Arg He Thr Asn Pro Thr Thr 
15 10 15 

Ala Ala Leu Glu Gly Gly Val Glu Ala Leu Ala Thr Ala Ser Gly Met 
20 25 30 

Thr Ala Val Thr Tyr Thr He Leu Ala He Ala His Ala Gly Asp His 
35 40 45 

Val Val Ala Ala Ser Thr He Tyr Gly Gly Thr Phe Asn Leu Leu Lys 
50 55 60 

Glu Pro Leu Pro Arg Tyr Gly He Thr Thr Thr Phe Phe Asp He Asp 

70 75 80 

Asn Leu Glu Glu Val Glu Ala Ala He Lys Asp Asn Thr Lys Leu Val 
85 90 95 

Leu He Glu Thr Leu Gly Asn Pro Leu He Asn He Pro Asp Leu Glu 
10 ° 105 HO 

Lys Leu Ala Glu He Ala His Lys His Gin He Pro Leu Val Ser Asp 

120 125 



1041 



Asn Thr Phe Ala Thr Pro Tyr Leu He Asn Val Phe Ser His Gly Val 
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130 135 140 



Asp He Ala He His Ser Val Thr Lys Phe He Gly Gly His Gly Thr 
145 150 155 160 



Thr He Gly Gly He He Val Asp Ser Gly Arg Phe Asp Trp Thr Ala 
165 170 175 



Ser Gly Lys Phe Pro Gin Phe Val Asp Glu Gly Pro Ser Cys His Asn 
180 185 190 



Leu Ser Tyr Thr Arg Asp Val Gly Ala Ala Ala Phe He He Ala Val 
195 200 205 



Arg Val Gin Leu Leu Arg Asp Thr Gly Ala Ala Leu Ser Pro Phe Asn 
210 215 220 



Ala Phe Leu Leu Leu Gin Arg Leu Glu Thr Ser Ser Leu Arg Val Glu 
225 230 235 240 



Arg His Val Gin Asn Ala Glu Thr He Val Asp Phe Leu Val Asn His 
245 250 255 



Pro Lys Val Glu Lys Val Asn Tyr Pro Lys Leu Ala Asp Ser Pro Tyr 
260 265 270 



His Ala Leu Ala Glu Lys Tyr Leu Pro Lys Gly Val Gly Ser He Phe 
275 280 285 



Thr Phe His Val Lys Gly Gly Glu Glu Glu Ala Arg Lys Val He Asp 
290 295 300 



Asn Leu Glu He Phe Ser Asp Leu Ala Asn Ala Ala Asp Ala Lys Ser 
305 310 315 320 



Leu Val Val His Pro Ala Thr Thr Thr His Gly Gin Leu Ser Glu Lys 
325 330 335 



Asp Leu Glu Ala Ala Gly Val Thr Pro Asn 
340 345 



<210> 47 
<211> 1335 



<212> DNA 

<213> Saccharomyces cerevisiae 
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<220> 

<221> CDS 

<222> (1)..(1335) 

<223> 



<400> 47 

atg cca tct cat ttc gat act gtt caa eta cac gec ggc caa gag aac 48 

Met Pro Ser His Phe Asp Thr Val Gin Leu His Ala Gly Gin Glu Asn 
1 5 io 15 

cct ggt gac aat get cac aga tec aga get gta cca att tac gee acc 96 
Pro Gly Asp Asn Ala His Arg Ser Arg Ala Val Pro lie Tyr Ala Thr 
20 25 30 

act tct tat gtt ttc gaa aac tct aag cat ggt teg caa ttg ttt ggt 144 
Thr Ser Tyr Val Phe Glu Asn Ser Lys His Gly Ser Gin Leu Phe Gly 
35 40 45 

eta gaa gtt cca ggt tac gtc tat tec cgt ttc caa aac cca acc agt 192 
Leu Glu Val Pro Gly Tyr Val Tyr Ser Arg Phe Gin Asn Pro Thr Ser 
50 55 60 

aat gtt ttg gaa gaa aga att get get tta gaa ggt ggt get get get 240 
Asn Val Leu Glu Glu Arg He Ala Ala Leu Glu Gly Gly Ala Ala Ala 
65 70 75 80 

ttg get gtt tec tec ggt caa gec get caa acc ctt gee ate caa ggt 288 
Leu Ala Val Ser Ser Gly Gin Ala Ala Gin Thr Leu Ala lie Gin Gly 
85 90 95 

ttg gca cac act ggt gac aac ate gtt tec act tct tac tta tac ggt 336 
Leu Ala His Thr Gly Asp Asn He Val Ser Thr Ser Tyr Leu Tyr Gly 
100 105 110 

ggt act tat aac cag ttc aaa ate teg ttc aaa aga ttt ggt ate gag 384 
Gly Thr Tyr Asn Gin Phe Lys He Ser Phe Lys Arg Phe Gly He Glu 
115 120 125 



get aga ttt gtt gaa ggt gac aat cca gaa gaa ttc gaa aag gtc ttt 
Ala Arg Phe Val Glu Gly Asp Asn Pro Glu Glu Phe Glu Lys Val Phe 
130 135 140 

gat gaa aga acc aag get gtt tat ttg gaa acc att ggt aat cca aag 
Asp Glu Arg Thr Lys Ala Val Tyr Leu Glu Thr He Gly Asn Pro Lys 
145 150 155 160 



432 



480 



tac aat gtt ccg gat ttt gaa aaa att gtt gca att get cac aaa cac 528 
Tyr Asn Val Pro Asp Phe Glu Lys He Val Ala lie Ala His Lys His 
165 170 175 

ggt att cca gtt gtc gtt gac aac aea ttt ggt gee ggt ggt tac ttc 576 
Gly He Pro Val Val Val Asp Asn Thr Phe Gly Ala Gly Gly Tyr Phe 
180 185 190 

tgt cag cca att aaa tac ggt get gat att gta aea cat tct get acc 624 
Cys Gin Pro He Lys Tyr Gly Ala Asp He Val Thr His Ser Ala Thr 
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195 200 205 

aaa tgg att ggt ggt cat ggt act act ate ggt ggt att att gtt gac 672 
Lys Trp lie Gly Gly His Gly Thr Thr lie Gly Gly lie lie Val Asp 
210 215 220 

tct ggt aag ttc cca tgg aag gac tac cca gaa aag ttc cct caa ttc 720 
Ser Gly Lys Phe Pro Trp Lys Asp Tyr Pro Glu Lys Phe Pro Gin Phe 
225 230 235 240 

tct caa cct gec gaa gga tat cac ggt act ate tac aat gaa gec tac 768 
Ser Gin Pro Ala Glu Gly Tyr His Gly Thr lie Tyr Asn Glu Ala Tyr 
245 250 255 

ggt aac ttg gca tac ate gtt cat gtt aga act gaa eta tta aga gat 816 
Gly Asn Leu Ala Tyr lie Val His Val Arg Thr Glu Leu Leu Arg Asp 
260 265 270 

ttg ggt cca ttg atg aac cca ttt gee tct ttc ttg eta eta caa ggt 864 
Leu Gly Pro Leu Met Asn Pro Phe Ala Ser Phe Leu Leu Leu Gin Gly 
275 280 265 

gtt gaa aca tta tct ttg aga get gaa aga cac ggt gaa aat gca ttg 912 
Val Glu Thr Leu Ser Leu Arg Ala Glu Arg His Gly Glu Asn Ala Leu 
290 295 300 

aag tta gec aaa tgg tta gaa caa tec cca tac gta tct tgg gtt tea 960 
Lys Leu Ala Lys Trp Leu Glu Gin Ser Pro Tyr Val Ser Trp Val Ser 
305 310 315 320 

tac cct ggt tta gca tct cat tct cat cat gaa aat get aag aag tat 1008 
Tyr Pro Gly Leu Ala Ser His Ser His His Glu Asn Ala Lys Lys Tyr 
325 330 * 335 

eta tct aac ggt ttc ggt ggt gte tta tct ttc ggt gta aaa gac tta 1056 
Leu Ser Asn Gly Phe Gly Gly Val Leu Ser Phe Gly Val Lys Asp Leu 
340 345 350 

cca aat gec gac aag gaa act gac cca ttc aaa ctt tct ggt get caa 1104 
Pro Asn Ala Asp Lys Glu Thr Asp Pro Phe Lys Leu Ser Gly Ala Gin 
355 360 365 

gtt gtt gac aat tta aag ctt gee tct aac ttg gec aat gtt ggt gat 1152 
Val Val Asp Asn Leu Lys Leu Ala Ser Asn Leu Ala Asn Val Gly Asp 
370 375 380 

gee aag acc tta gtc att get cca tac ttc act ace cac aaa caa tta 1200 
Ala Lys Thr Leu Val He Ala Pro Tyr Phe Thr Thr His Lys Gin Leu 
385 390 395 400 

aat gac aaa gaa aag ttg gca tct ggt gtt acc aag gac tta att egt 1248 
Asn Asp Lys Glu Lys Leu Ala Ser Gly Val Thr Lys Asp Leu He Arg 
405 410 415 

gtc tct gtt ggt ate gaa ttt att gat gac att att gca gac ttc cag 1296 
Val Ser Val Gly He Glu Phe lie Asp Asp Xle He Ala Asp Phe Gin 
420 425 430 



caa tct ttt gaa act gtt ttc get ggc caa aaa cca tga 
Gin Ser Phe Glu Thr Val Phe Ala Gly Gin Lys Pro 
435 440 



1335 
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<210> 48 
<211> 444 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 48 

Met Pro Ser His Phe Asp Thr Val Gin Leu His Ala Gly Gin Glu Asn 
15 10 15 

Pro Gly Asp Asn Ala His Arg Ser Arg Ala Val Pro lie Tyr Ala Thr 
20 25 30 

Thr Ser Tyr Val Phe Glu Asn Ser Lys His Gly Ser Gin Leu Phe Gly 
35 40 45 

Leu Glu Val Pro Gly Tyr Val Tyr Ser Arg Phe Gin Asn Pro Thr Ser 
50 55 60 

Asn Val Leu Glu Glu Arg lie Ala Ala Leu Glu Gly Gly Ala Ala Ala 
65 70 75 80 

Leu Ala Val Ser Ser Gly Gin Ala Ala Gin Thr Leu Ala lie Gin Gly 
85 90 95 

Leu Ala His Thr Gly Asp Asn lie Val Ser Thr Ser Tyr Leu Tyr Gly 
100 105 110 

Gly Thr Tyr Asn Gin Phe Lys lie Ser Phe Lys Arg Phe Gly lie Glu 
115 120 125 

Ala Arg Phe Val Glu Gly Asp Asn Pro Glu Glu Phe Glu Lys Val Phe 
130 135 140 

Asp Glu Arg Thr Lys Ala Val Tyr Leu Glu Thr lie Gly Asn Pro Lys 
145 150 155 160 

Tyr Asn Val Pro Asp Phe Glu Lys He Val Ala He Ala His Lys His 
165 170 175 

Gly lie Pro Val Val Val Asp Asn Thr Phe Gly Ala Gly Gly Tyr Phe 
180 185 190 



Cys Gin Pro lie Lys Tyr Gly Al a Asp lie Val Thr His Ser Ala Thr 
195 200 205 
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Lys Trp lie Gly Gly His Gly Thr Thr lie Gly Gly He He Val Asp 
210 215 220 



Ser Gly Lys Phe Pro Trp Lys Asp Tyr Pro Glu Lys Phe Pro Gin Phe 
225 230 235 " 240 

Ser Gin Pro Ala Glu Gly Tyr His Gly Thr He Tyr Asn Glu Ala Tyr 
245 250 255 

Gly Asn Leu Ala Tyr He Val His Val Arg Thr Glu Leu Leu Arg Asp 
260 265 270 

Leu Gly Pro Leu Met Asn Pro Phe Ala Ser Phe Leu Leu Leu Gin Gly 
275 280 285 

Val Glu Thr Leu Ser Leu Arg Ala Glu Arg His Gly Glu Asn Ala Leu 
290 295 300 

Lys Leu Ala Lys Trp Leu Glu Gin Ser Pro Tyr Val Ser Trp Val Ser 
305 310 315 320 

Tyr Pro Gly Leu Ala Ser His Ser His His Glu Asn Ala Lys Lys Tyr 
325 330 335 



Leu Ser Asn Gly Phe Gly Gly Val Leu Ser Phe Gly Val Lys Asp Leu 
340 345 350 

Pro Asn Ala Asp Lys Glu Thr Asp Pro Phe Lys Leu Ser Gly Ala Gin 
355 360 365 

Val Val Asp Asn Leu Lys Leu Ala Ser Asn Leu Ala Asn Val Gly Asp 
370 375 380 

Ala Lys Thr Leu Val He Ala Pro Tyr Phe Thr Thr His Lys Gin Leu 
385 390 395 ~ 400 

Asn Asp Lys Glu Lys Leu Ala Ser Gly Val Thr Lys Asp Leu He Arg 
405 410 415 

Val Ser Val Gly Tie Glu Phe He Asp Asp He He Ala Asp Phe Gin 
420 425 430 

Gin Ser Phe Glu Thr Val Phe Ala Gly Gin Lys Pro 
435 44 0 



<210> 49 



« 
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<211> 1335 
<212> DNA 

<213> Kluyverorayces lactis 



<220> 

<221> CDS 

<222> (1) . . (1335) 

<223> 



<400> 49 

atg cca tct cac ttc gat act ttg caa ttg cac get ggt caa gaa aag 48 

Met Pro Ser His Phe Asp Thr Leu Gin lieu His Ala Gly Gin Glu Lys 
1 5 10 15 

act get gat get cat aac cca aga gec gtc cca att tac get ace act 96 
Thr Ala Asp Ala His Asn Pro Arg Ala Val Pro lie Tyr Ala Thr Thr 
20 25 30 

tct tac gtc ttc aac gac tct aag cat ggt get caa ttg ttc ggt tta 144 
Ser Tyr Val Phe Asn Asp Ser Lys His Gly Ala Gin lieu Phe Gly Leu 
35 40 45 

gaa act cca ggt tac att tac tct cgt att atg aac cct act eta gac 192 
Glu Thr Pro Gly Tyr He Tyr Ser Arg He Met Asn Pro Thr Leu Asp 
50 55 60 

gtc ttg gaa aag aga ttg gca gec tta gaa ggt ggt att get get ttg 240 
Val Leu Glu Lys Arg Leu Ala Ala Leu Glu Gly Gly He Ala Ala Leu 
65 70 75 80 

get act tct tct ggc caa get get caa ace ttg get gtc act ggt ttg 288 
Ala Thr Ser Ser Gly Gin Ala Ala Gin Thr Leu Ala Val Thr Gly Leu 
85 90 95 

gec cac act ggt gac aat att gtc tct ace tct ttc tta tac ggt ggt 336 
Ala His Thr Gly Asp Asn He Val Ser Thr Ser Phe Leu Tyr Gly Gly 
100 105 110 

act tat aac caa ttc aag gtt gec ttc aag aga tta gga att gaa get 384 
Thr Tyr Asn Gin Phe Lys Val Ala Phe Lys Arg Leu Gly He Glu Ala 
115 120 125 

aga ttt gtc gat ggt gac aag cca gaa gac ttc gaa aag ttg ttc gat 432 
Arg Phe Val Asp Gly Asp Lys Pro Glu Asp Phe Glu Lys Leu Phe Asp 
130 135 140 

gaa aag act aag get etc tat ctg gaa tct ate ggt aat cct aag tac 4 80 

Glu Lys Thr Lys Ala Leu Tyr Leu Glu Ser He Gly Asn Pro Lys Tyr 
145 150 155 160 

aat gtc cca gac ttc gaa aag att gtt get gtt get cat aag cat ggt 528 
Asn Val Pro Asp Phe Glu Lys He Val Ala Val Ala His Lys His Gly 
165 170 175 
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ate cca gtt gtt gtt gac aac act ttc ggt gec ggt ggt ttc ttc tgc 576 
lie Pro Val Val Val Asp Asn Thr Phe Gly Ala Gly Gly Phe Phe Cys 
180 185 190 

caa cct ate aaa tac ggt get gat ate gtt act cac tct get ace aag 624 
Gin Pro lie Lys Tyr Gly Ala Asp lie Val Thr His Ser Ala Thr Lys 
195 200 205 

tgg ate ggt ggt cat ggt gtc ace gtt ggt ggt gtc ate att gac tct 672 
Trp lie Gly Gly His Gly Val Thr Val Gly Gly Val lie He Asp Ser 
210 215 220 

ggt aag ttc cca tgg aag gat tac ccg gaa aag ttc cct caa ttc tct 720 
Gly Lys Phe Pro Trp Lys Asp Tyr Pro Glu Lys Phe Pro Gin Phe Ser 
225 230 235 240 

cag cca tct gaa ggt tat cat ggt ttg ate ttc aat gat gee ttt ggt 768 
Gin Pro Ser Glu Gly Tyr His Gly Leu He Phe Asn Asp Ala Phe Gly 
245 250 255 

cca get get ttc att ggt cat gta aga ace gaa ttg eta aga gat tta 816 
Pro Ala Ala Phe He Gly His Val Arg Thr Glu Leu Leu Arg Asp Leu 
260 265 270 

ggt cca gtg ttg agt cca ttc get ggt ttc ttg ttg tta cag ggt ctt 864 
Gly Pro Val Leu Ser Pro Phe Ala Gly Phe Leu Leu Leu Gin Gly Leu 
275 280 285 

gaa act ttg tct eta aga ggt gaa aga cac ggt tec aac get ttg aag 912 
Glu Thr Leu Ser Leu Arg Gly Glu Arg His Gly Ser Asn Ala Leu Lys 
290 295 300 

ttg get caa tac ttg gaa agt tct cca tac gtt tea tgg gtc tct tac 960 
Leu Ala Gin Tyr Leu Glu Ser Ser Pro Tyr Val Ser Trp Val Ser Tyr 
305 310 315 320 

cca ggt ttg cca tct cac tct cac cac gaa aac get aag aaa tac ttg 1008 
Pro Gly Leu Pro Ser His Ser His His Glu Asn Ala Lys Lys Tyr Leu 
325 330 335 

gaa aat ggt ttc ggt ggt gtt tta tec ttc ggt gtc aaa gat ttg cct 1056 
Glu Asn Gly Phe Gly Gly Val Leu Ser Phe Gly Val Lys Asp Leu Pro 
340 345 350 

aac get tec gag gaa tct gat cca ttc aag get tct ggt gee caa gtt 1104 
Asn Ala Ser Glu Glu Ser Asp Pro Phe Lys Ala Ser Gly Ala Gin Val 
355 360 365 

gtt gac aac ttg aag ctg get tct aac ttg gca aac gtt ggt gac tec 1152 
Val Asp Asn Leu Lys Leu Ala Ser Asn Leu Ala Asn Val Gly Asp Ser 
370 375 380 

aag ace ttg gtc att get cca tac ttc act aca cat caa caa ttg ace 1200 
Lys Thr Leu Val He Ala Pro Tyr Phe Thr Thr His Gin Gin Leu Thr 
385 390 395 400 

gac gaa gaa aag tta get tct ggt gtt acc aag gac ttg ate cgt gtt 1248 
Asp Glu Glu Lys Leu Ala Ser Gly Val Thr Lys Asp Leu He Arg Val 
405 410 415 

tct gtt ggt act gaa ttc att gac gac att att get gac ttt gaa gca 1296 
Ser Val Gly Thr Glu Phe He Asp Asp He He Ala Asp Phe Glu Ala 
420 425 430 
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tct ttc get act gtc ttc aat ggc caa aaa cct gaa taa 
Ser Phe Ala Thr Val Phe Asn Gly Gin Lys Pro Glu 
435 440 



<210> 50 

<211> 444 

<212> PRT 

<213> Kluyverorayces lactis 

<400> 50 

Met Pro Ser His Phe Asp Thr Leu Gin Leu His Ala Gly Gin Glu Lys 
1 5 1° 15 

Thr Ala Asp Ala His Asn Pro Arg Ala Val Pro lie Tyr Ala Thr Thr 
20 25 30 

Ser Tyr Val Phe Asn Asp Ser Lys His Gly Ala Gin Leu Phe Gly Leu 
35 40 45 

Glu Thr Pro Gly Tyr lie Tyr Ser Arg lie Met Asn Pro Thr Leu Asd 
50 55 60 

Val Leu Glu Lys Arg Leu Ala Ala Leu Glu Gly Gly lie Ala Ala Leu 
« 7 ° 75 80 

Ala Thr Ser Ser Gly Gin Ala Ala Gin Thr Leu Ala Val Thr Gly Leu 
85 90 95 

Ala His Thr Gly Asp Asn lie Val Ser Thr Ser Phe Leu Tyr Gly Gly 
100 105 110 

Thr Tyr Asn Gin Phe Lys Val Ala Phe Lys Arg Leu Gly lie Glu Ala 
115 120 125 

Arg Phe Val Asp Gly Asp Lys Pro Glu Asp Phe Glu Lys Leu Phe Asp 
130 135 140 

Glu Lys Thr Lys Ala Leu Tyr Leu Glu Ser lie Gly Asn Pro Lys Tvr 
145 150 155 ^ lJ 0 

Asn Val Pro Asp Phe Glu Lys lie Val Ala Val Ala His Lys His Gly 

170 175 



1335 



He Pro Val Val Val Asp Asn Thr Phe Gly Ala Gly Gly Phe Phe Cys 
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180 185 190 



Gin Pro lie Lys Tyr Gly Ala Asp lie Val Thr His Ser Ala Thr Lys 
195 200 205 



Trp lie Gly Gly His Gly Val Thr Val Gly Gly Val lie He Asp Ser 
210 215 220 



Gly Lys Phe Pro Trp Lys Asp Tyr Pro Glu Lys Phe Pro Gin Phe Ser 
225 230 235 240 



Gin Pro Ser Glu Gly Tyr His Gly Leu He Phe Asn Asp Ala Phe Gly 
245 250 255 



Pro Ala Ala Phe He Gly His Val Arg Thr Glu Leu Leu Arg Asp Leu 
260 265 270 



Gly Pro Val Leu Ser Pro Phe Ala Gly Phe Leu Leu Leu Gin Gly Leu 
275 280 285 



Glu Thr Leu Ser Leu Arg Gly Glu Arg His Gly Ser Asn Ala Leu Lys 
290 295 • 300 



Leu Ala Gin Tyr Leu Glu Ser Ser Pro Tyr Val Ser Trp Val Ser Tyr 
305 310 315 320 

Pro Gly Leu Pro Ser His Ser His His Glu Asn Ala Lys Lys Tyr Leu 

325 330 335 



Glu Asn Gly Phe Gly Gly Val Leu Ser Phe Gly Val Lys Asp Leu Pro 
340 345 350 



Asn Ala Ser Glu Glu Ser Asp Pro Phe Lys Ala Ser Gly Ala Gin Val 
355 360 365 



Val Asp Asn Leu Lys Leu Ala Ser Asn Leu Ala Asn Val Gly Asp Ser 
370 375 380 



Lys Thr Leu Val He Ala Pro Tyr Phe Thr Thr His Gin Gin Leu Thr 
385 390 395 400 

Asp Glu Glu Lys Leu Ala Ser Gly Val Thr Lys Asp Leu He Arg Val 
405 410 415 



Ser Val Gly Thr Glu Phe He Asp Asp He He Ala Asp Phe Glu Ala 
420 425 430 



« 
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Ser Phe Ala Thr Val Phe Asn Gly Gin Lys Pro Glu 
435 440 

<210> 51 

<211> 1323 

<212> DNA 

<213> Candida albicans 



<220> 

<221> CDS 

<222> (1)..(1323) 

<223> 



<400> 51 

atg cct tct cac ttt gat aca ctt caa tta cat get ggt caa cca gtt 48 

Met Pro Ser His Phe Asp Thr Leu Gin Leu His Ala Gly Gin Pro Val 

1 5 10 15 

gaa aaa cca cac caa cca aga gec cca cca att tat gca acc acc tec 96 
Glu Lys Pro His Gin Pro Arg Ala Pro Pro lie Tyr Ala Thr Thr Ser 
20 25 30 

tat gtt ttc aat gac tct aaa cac ggt get caa tta ttt ggt tta gaa 144 
Tyr Val Phe Asn Asp Ser Lys His Gly Ala Gin Leu Phe Gly Leu Glu 
35 40 45 

acc cca gga tac att tac tec aga att atg aat cca aca aac gat gtg 192 
Thr Pro Gly Tyr He Tyr Ser Arg He Met Asn Pro Thr Asn Asp Val 
50 55 60 

ttt gaa caa aga att get gec ttg gaa ggt ggt att ggt gca ttg gee 240 
Phe Glu Gin Arg lie Ala Ala Leu Glu Gly Gly He Gly Ala Leu Ala 
65 70 75 ~ 60 

act tct tct ggt caa tea get caa ttc ttg gee att get ggg ttg get 288 
Thr Ser Ser Gly Gin Ser Ala Gin Phe Leu Ala lie Ala Gly Leu Ala 
85 90 95 

cat get ggt gat aac att ate agt aca tec tac ttg tat ggt ggt act 336 
His Ala Gly Asp Asn lie He Ser Thr Ser Tyr Leu Tyr Gly Gly Thr 
100 105 110 

tat aat caa ttc aaa gtt get ttc aaa cgt ttg ggc att gaa acc aaa 3 84 

Tyr Asn Gin Phe Lys Val Ala Phe Lys Arg Leu Gly He Glu Thr Lys 
115 120 125 

ttc gtt aat ggt gac gee get gaa gat ttt get aaa ttg att gac gac 432 
Phe Val Asn Gly Asp Ala Ala Glu Asp Phe Ala Lys Leu He Asp Asp 
13 0 135 140 

aag aca aaa get att tat att gaa acc att gga aac cct aaa tat aat 4 80 

Lys Thr Lys Ala He Tyr He Glu Thr He Gly Asn Pro Lys Tyr Asn 
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145 



150 



155 



160 



gtt ccg gac ttt gaa aaa ate acc aaa ttg gec cat gaa cac ggt att 
Val Pro Asp Phe Glu Lys lie Thr Lys Leu Ala His Glu His Gly lie 
165 X70 175 



528 



cct gtt gtt gtc gac aac act ttt ggt get ggt gga ttt tta gtt aac 
Pro Val Val Val Asp Asn Thr Phe Gly Ala Gly Gly Phe lieu Val Asn 
180 185 190 



576 



cca att gec cac ggt get gat att gtt gtt cat tct get act aaa tgg 
Pro He Ala His Gly Ala Asp He Val Val His Ser Ala Thr Lys Trp 
195 200 205 



624 



att ggt ggt cac ggt act aca att get ggt gtt att gtt gat tec ggt 
He Gly Gly His Gly Thr Thr He Ala Gly Val He Val Asp Ser Gly 
210 215 220 



672 



aac ttc cca tgg acc gag tac cca gaa aaa tac cca caa ttc tct aaa 
Asn Phe Pro Trp Thr Glu Tyr Pro Glu Lys Tyr Pro Gin Phe Ser Lys 
225 230 235 240 



720 



cca tea gaa ggt tac cac ggg ttg ate ttg aat gat get tta ggt aag 
Pro Ser Glu Gly Tyr His Gly Leu He Leu Asn Asp Ala Leu Gly Lys 
245 250 255 



768 



gec gca tac att ggt cac ttg aga att gaa ttg ttg aga gac ttg ggt 
Ala Ala Tyr He Gly His Leu Arg He Glu Leu Leu Arg Asp Leu Gly 
260 265 270 



816 



cca get ttg aat cca ttt gga agt ttt ttg ttg ttg caa ggt tta gaa 
Pro Ala Leu Asn Pro Phe Gly Ser Phe Leu Leu Leu Gin Gly Leu Glu 
275 280 285 



864 



act ttg tct ttg aga gtt gaa aga caa tct gaa aat get ttg aaa ttg 
Thr Leu Ser Leu Arg Val Glu Arg Gin Ser Glu Asn Ala Leu Lys Leu 
290 295 300 



912 



gec caa tgg ttg gaa aag aac cca aat gtt gag tct gtg tec tat ttg 
Ala Gin Trp Leu Glu Lys Asn Pro Asn Val Glu Ser Val Ser Tyr Leu 
305 310 315 320 



960 



gga ttg cca tct cac gaa tee cac gaa ttg agt aaa aaa tac ttg aac 
Gly Leu Pro Ser His Glu Ser His Glu Leu Ser Lys Lys Tyr Leu Asn 
325 330 335 



1008 



aat gac get aag tac ttt ggt ggt get tta gca ttt act gtc aag gac 
Asn Asp Ala Lys Tyr Phe Gly Gly Ala Leu Ala Phe Thr Val Lys Asp 
340 345 350 



1056 



ate acc aac acc tec age gac cca ttc aat gaa gee tea cca aag ttg 
He Thr Asn Thr Ser Ser Asp Pro Phe Asn Glu Ala Ser Pro Lys Leu 
355 360 365 



1104 



gtt gac aat ttg gag att get tea aac ttg get aat gtg ggt gac tct 
Val Asp Asn Leu Glu He Ala Ser Asn Leu Ala Asn Val Gly Asp Ser 
370 375 380 



1152 



aag act ttg gtt att get cca tgg ttt act aca cat caa caa ttg tct 
Lys Thr Leu Val lie Ala Pro Trp Phe Thr Thr His Gin Gin Leu Ser 
385 390 * 395 400 



1200 



gat gaa gaa aag ttg get tct ggt gtt acc aag ggc tta ate aga gtt 



1248 
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Asp Glu Glu Lys Leu Ala Ser Gly Val Thr Lys Gly Leu He Arg Val 
405 410 415 

tct act ggt act gaa tat att gat gat att att aac gac ttt gaa caa 1296 
Ser Thr Gly Thr Glu Tyr He Asp Asp He He Asn Asp Phe Glu Gin 
420 425 430 

gca ttc aag aag gtt tat aac aac taa 1323 
Ala Phe Lys Lys Val Tyr Asn Asn 
435 440 

<210> 52 

<211> 440 

<212> PRT 

<213> Candida albicans 



<400> 52 

Met Pro Ser His Phe Asp Thr Leu Gin Leu His Ala Gly Gin Pro Val 
1 5 10 15 



Glu Lys Pro His Gin Pro Arg Ala Pro Pro He Tyr Ala Thr Thr Ser 
20 25 30 



Tyr Val Phe Asn Asp Ser Lys His Gly Ala Gin Leu Phe Gly Leu Glu 
35 40 45 



Thr Pro Gly Tyr He Tyr Ser Arg He Met Asn Pro Thr Asn Asp Val 
50 55 60 



Phe Glu Gin Arg He Ala Ala Leu Glu Gly Gly He Gly Ala Leu Ala 
65 70 75 80 



Thr Ser Ser Gly Gin Ser Ala Gin Phe Leu Ala He Ala Gly Leu Ala 
85 90 95 



His Ala Gly Asp Asn He He Ser Thr Ser Tyr Leu Tyr Gly Gly Thr 
100 105 110 



Tyr Asn Gin Phe Lys Val Ala Phe Lys Arg Leu Gly He Glu Thr Lys 
115 120 125 



Phe Val Asn Gly Asp Ala Ala Glu Asp Phe Ala Lys Leu He Asp Asp 
130 135 140 



Lys Thr Lys Ala He Tyr He Glu Thr He Gly Asn Pro Lys Tyr Asn 
145 150 155 160 
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Val Pro Asp Phe Glu Lys lie Thr Lys Leu Ala His Glu His Gly lie 
165 170 175 



Pro Val Val Val Asp Asn Thr Phe Gly Ala Gly Gly Phe Leu Val Asn 
180 185 190 



Pro lie Ala His Gly Ala Asp lie Val Val His Ser Ala Thr Lys Trp 
195 200 205 



He Gly Gly His Gly Thr Thr He Ala Gly Val He Val Asp Ser Gly 
210 215 220 



Asn Phe Pro Trp Thr Glu Tyr Pro Glu Lys Tyr Pro Gin Phe Ser Lys 
225 230 235 240 



Pro Ser Glu Gly Tyr His Gly Leu He Leu Asn Asp Ala Leu Gly Lys 
245 250 255 



Ala Ala Tyr He Gly His Leu Arg He Glu Leu Leu Arg Asp Leu Gly 
260 265 270 



Pro Ala Leu Asn Pro Phe Gly Ser Phe Leu Leu Leu Gin Gly Leu Glu 
275 280 285 



Thr Leu Ser Leu Arg Val Glu Arg Gin Ser Glu Asn Ala Leu Lys Leu 
290 295 300 



Ala Gin Trp Leu Glu Lys Asn Pro Asn Val Glu Ser Val Ser Tyr Leu 
305 310 315 320 



Gly Leu Pro Ser His Glu Ser His Glu Leu Ser Lys Lys Tyr Leu Asn 
325 330 335 



Asn Asp Ala Lys Tyr Phe Gly Gly Ala Leu Ala Phe Thr Val Lys Asp 
340 345 350 



He Thr Asn Thr Ser Ser Asp Pro Phe Asn Glu Ala Ser Pro Lys Leu 
355 360 365 



Val Asp Asn Leu Glu He Ala Ser Asn Leu Ala Asn Val Gly Asp Ser 
370 375 380 



Lys Thr Leu Val He Ala Pro Trp Phe Thr Thr His Gin Gin Leu Ser 
385 390 395 400 



Asp Glu Glu Lys Leu Ala Ser Gly Val Thr Lys Gly Leu He Arg Val 
405 410 415 
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Ser Thr Gly Thr Glu Tyr lie Asp Asp lie lie Asn Asp Phe Glu Gin 
420 425 430 



Ala Phe Lys Lys Val Tyr Asn Asn 
435 440 

<210> 53 

<211> 1290 

<212> DNA 

<213> Schizosaccharomyces pombe 



<220> 

<221> CDS 

<222> (1)..(1290) 

<223> 



<400> 53 

atg cca gtc gag agt gaa cat ttc gaa act tta caa tta cat get ggc 48 

Met Pro Val Glu Ser Glu His Phe Glu Thr Leu Gin lieu His Ala Gly 
15 10 15 

caa gag cct gat get get acc age tct cgt gee gtt ccc ate tac get 96 
Gin Glu Pro Asp Ala Ala Thr Ser Ser Arg Ala Val Pro lie Tyr Ala 
20 25 30 

act act tec tat gtt ttc cgt gat tgc gac cat ggc ggc cgc ttg ttc 144 
Thr Thr Ser Tyr Val Phe Arg Asp Cys Asp His Gly Gly Arg Leu Phe 
35 40 45 

gga tta cag gaa cca ggt tac ate tac teg cgt atg atg aat ccc acc 192 
Gly Leu Gin Glu Pro Gly Tyr lie Tyr Ser Arg Met Met Asn Pro Thr 
50 55 60 

gec gac gtt ttt gag aaa cgt att gec gee ttg gag cat ggc get get 240 
Ala Asp Val Phe Glu Lys Arg lie Ala AJLa Leu Glu His Gly Ala Ala 
65 70 75 80 

gca ate get act agt tec ggt act tec get etc ttc atg get ttg acc 288 
Ala He Ala Thr Ser Ser Gly Thr Ser Ala Leu Phe Met Ala Leu Thr 
85 90 95 

acg ttg get aag gec ggt gat aac att gtc tec act tct tac ctt tat 336 
Thr Leu Ala Lys Ala Gly Asp Asn He Val Ser Thr Ser Tyr Leu Tyr 
100 105 110 

ggt ggt act tac aac etc ttc aag gtt acc ctg cct aga ttg gga att 384 
Gly Gly Thr Tyr Asn Leu Phe Lys Val Thr Leu Pro Arg Leu Gly He 
115 120 125 
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act acc aag ttt gtc aat ggt gat gat cct aat gat ctt gca get cag 432 
Thr Thr Lys Phe Val Asn Gly Asp Asp Pro Asn Asp Leu Ala Ala Gin 
130 135 140 

att gat gaa aac aca aag get gtt tac gtt gag tec ate ggc aat: ccc 480 
lie Asp Glu Asn Thr Lys Ala Val Tyr Val Glu Ser lie Gly Asn Pro 
145 150 155 ^ 160 

atg tac aac gtt ccc gat ttt gag cgt ate get gag gtt get cat gee 528 
Met Tyr Asn Val Pro Asp Phe Glu Arg lie Ala Glu Val Ala His Ala 
165 170 175 

get ggt gtg cct tta atg gtc gat aac act ttt ggc ggc ggt ggt tat 576 
Ala Gly Val Pro Leu Met Val Asp Asn Thr Phe Gly Gly Gly Gly Tyr 
180 185 190 

ttg gtt cgt ccc att gac cac ggt gec gat ate gtt acc cac tct gec 624 
Leu Val Arg Pro lie Asp His Gly Ala Asp lie Val Thr His Ser Ala 
195 200 205 

act aag tgg ate ggt ggt cat ggc act act att ggc ggt gtg att gtt 672 
Thr Lys Trp lie ' Gly Gly His Gly Thr Thr lie Gly Gly Val lie Val 
210 215 220 

gat agt ggt aag ttt gac tgg aag aag aac age aag cgt ttc cct gaa 720 
Asp Ser Gly Lys Phe Asp Trp Lys Lys Asn Ser Lys Arg Phe Pro Glu 
225 230 235 240 

ttc aac gag cct cat ccc ggt tac cat ggc atg gtc ttt act gaa act 768 
Phe Asn Glu Pro His Pro Gly Tyr His Gly Met Val Phe Thr Glu Thr 
245 250 255 

ttt ggt aac ttg gca tat get ttt get tgc cgt act caa act etc cgt 816 
Phe Gly Asn Leu Ala Tyr Ala Phe Ala Cys Arg Thr Gin Thr Leu Arg 
260 265 270 

gat gtt ggt ggc aat gee aat cca ttc ggt gtc ttt ttg ctt ctt caa 864 
Asp Val Gly Gly Asn Ala Asn Pro Phe Gly Val Phe Leu Leu Leu Gin 
275 280 285 

ggt ctt gaa acg ctt tct ctt cgt atg gag cgt cac gtt caa aat gca 912 
Gly Leu Glu Thr Leu Ser Leu Arg Met Glu Arg His Val Gin Asn Ala 
290 295 300 

ttt get ctt gca aaa tat ttg gaa aag cac ccc aag gtt aac tgg gtt 960 
Phe Ala Leu Ala Lys Tyr Leu Glu Lys His Pro Lys Val Asn Trp Val 
305 310 315 320 

tct tac cct ggt ctt gaa tct cac gtc tct cac aaa ctt gee aag aag 1008 
Ser Tyr Pro Gly Leu Glu Ser His Val Ser His Lys Leu Ala Lys Lys 
325 330 335 

tac ttg aaa aat ggt tac ggc gec gtt etc age ttt ggc get aaa ggt 1056 
Tyr Leu Lys Asn Gly Tyr Gly Ala Val Leu Ser Phe Gly Ala Lys Gly 
340 345 350 

ggc cct gat caa agt cgt aag gta gtc aat gee tta aag ctt get agt 1104 
Gly Pro Asp Gin Ser Arg Lys Val Val Asn Ala Leu Lys Leu Ala Ser 
355 360 365 

cag ttg gec aat gtt ggt gat gee aaa act ttg gtt ate get cct gee 1152 
Gin Leu Ala Asn Val Gly Asp Ala Lys Thr Leu Val lie Ala Pro Ala 
370 375 380 
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tat acc act cat tta caa tta act gat gag gag caa att tct gcc ggt 
Tyr Thr Tlir His Leu Gin Leu Thr Asp Glu Glu Gin lie Ser Ala Gly 
385 390 395 400 



1200 



gtc act aag gat ctt att cgt gtg gcc gtc ggt att gag cac ate gat 
Val Thr Lys Asp Leu lie Arg Val Ala Val Gly He Glu His He Asp 
405 410 415 



1248 



gat att ate gcc gac ttt get caa get ttg gaa gtt gcc taa 
Asp He He Ala Asp Phe Ala Gin Ala Leu Glu Val Ala 
420 425 



1290 



<210> 54 

<211> 429 

<212> PRT 

<213> Schizosaccharomyces pombe 

<400> 54 

Met Pro Val Glu Ser Glu His Phe Glu Thr Leu Gin Leu His Ala Gly 
1 5 10 15 



Gin Glu Pro Asp Ala Ala Thr Ser Ser Arg Ala Val Pro lie Tyr Ala 
20 25 30 



Thr Thr Ser Tyr Val Phe Arg Asp Cys Asp His Gly Gly Arg Leu Phe 
35 40 45 



Gly Leu Gin Glu Pro Gly Tyr He Tyr Ser Arg Met Met Asn Pro Thr 
50 55 60 



Ala Asp Val Phe Glu Lys Arg He Ala Ala Leu Glu His Gly Ala Ala 
65 70 75 80 



Ala He Ala Thr Ser Ser Gly Thr Ser Ala Leu Phe Met Ala Leu Thr 
85 90 95 



Thr Leu Ala Lys Ala Gly Asp Asn He Val Ser Thr Ser Tyr Leu Tyr 
100 105 110 



Gly Gly Thr Tyr Asn Leu Phe Lys Val Thr Leu Pro Arg Leu Gly He 
115 120 125 



Thr Thr Lys Phe Val Asn Gly Asp Asp Pro Asn Asp Leu Ala Ala Gin 
130 135 140 



He Asp Glu Asn Thr Lys Ala Val Tyr Val Glu Ser He Gly Asn Pro 
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145 150 155 160 

Met Tyr Asn Val Pro Asp Phe Glu Arg He Ala Glu Val Ala His Ala 
165 170 175 

Ala Gly Val Pro Leu Met Val Asp Asn Thr Phe Gly Gly Gly Gly Tyr 
180 185 190 



Leu Val Arg Pro He Asp His Gly Ala Asp He Val Thr His Ser Ala 
195 200 205 

Thr Lys Trp He Gly Gly His Gly Thr Thr He Gly Gly Val He Val 
210 215 220 



Asp Ser Gly Lys Phe Asp Trp Lys Lys Asn Ser Lys Arg Phe Pro Glu 

225 230 235 240 

Phe Asn Glu Pro His Pro Gly Tyr His Gly Met Val Phe Thr Glu Thr 
245 250 255 



Phe Gly Asn Leu Ala Tyr Ala Phe Ala Cys Arg Thr Gin Thr Leu Arg 
260 265 270 



Asp Val Gly Gly Asn Ala Asn Pro Phe Gly Val Phe Leu Leu Leu Gin 
275 280 285 

Gly Leu Glu Thr Leu Ser Leu Arg Met Glu Arg His Val Gin Asn Ala 
290 295 300 

Phe Ala Leu Ala Lys Tyr Leu Glu Lys His Pro Lys Val Asn Trp Val 
305 310 315 320 

Ser Tyr Pro Gly Leu Glu Ser His Val Ser His Lys Leu Ala Lys Lys 
325 330 335 



Tyr Leu Lys Asn Gly Tyr Gly Ala Val Leu Ser Phe Gly Ala Lys Gly 
340 345 350 



Gly Pro Asp Gin Ser Arg Lys Val Val Asn Ala Leu Lys Leu Ala Ser 
355 360 365 

Gin Leu Ala Asn Val Gly Asp Ala Lys Thr Leu Val He Ala Pro Ala 
370 375 380 



Tyr Thr Thr His Leu Gin Leu Thr Asp Glu Glu Gin He Ser Ala Gly 
385 390 395 400 
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Val Thr Lys Asp Leu lie Arg Val Ala Val Gly lie Glu His He Asp 
405 410 415 

Asp He He Ala Asp Phe Ala Gin Ala Leu Glu Val Ala 
420 425 



<210> 55 
<211> 52 
<212> DNA 

<213> Kunstliche Sequenz 
<220> 

<223> Beschreibung der kunstlichen Sequenz :PCR primer 
<400> 55 

cccgggatcc gctagcggcg cgccggccgg cccggtgtga aataccgcac ag 52 



<210> 56 
<211> 53 
<212> DNA 

<213> Kunstliche Sequenz 
<220> 

<223> Beschreibung der kunstlichen Sequenz : PCR primer 
<400> 56 

tctagactcg agcggccgcg gccggccttt aaattgaaga cgaaagggcc teg 

<210> 57 
<211> 47 
<212> DNA 

<213> Kunstliche Sequenz 
<220> 

<223> Beschreibung der kOnstlichen Sequenz : PCR primer 
<400> 57 

gagatctaga cccggggatc cgctagcggg ctgetaaagg aagcgga 

<210> 58 
<211> 38 
<212> DNA 

<213> Kunstliche Sequenz 
<220> 

<223> Beschreibung der kunstlichen Sequenz .-PCR primer 
<400> 58 

gagaggegeg ccgctagcgt gggcgaagaa ctccagca 



<210> 59 

<211> 34 

<212> DNA 

<213> Kunstliche 



Sequenz 



<220> 

<223> Beschreibung der kunstlichen Sequenz: PCR primer 
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<400> 59 

gagagggcgg ccgcgcaaag tcccgcttcg tgaa 34 

<210> 60 
<21l> 34 
<212> DNA 

<213> Kunstliche Sequenz 
<220> 

<223> Beschreibung der kunstlichen Sequenz :PCR primer 
<400> 60 

gagagggcgg ccgctcaagt cggtcaagcc acgc 34 

<210> 61 
<211> 140 
<212> DNA 

<213> Kunstliche Sequenz 
<220> 

<223> Beschreibung der kunstlichen Sequenz : PCR primer 
<400> 61 

tcgaatttaa atctcgagag gcctgacgtc gggcccggta ccacgcgtca tatgactagt 60 
tcggacctag ggatatcgtc gacatcgatg ctcttctgcg ttaattLca attgggatcc 120 
tctagacccg ggatttaaat aas 

140 

<210> 62 
<211> 140 
<212> DNA 

<213> Kunstliche Sequenz 
<220> 

<223> Beschreibung der kunstlichen Sequenz: PCR primer 
<400> 62 

gatcatttaa atcccgggtc tagaggatcc caattgttaa ttaacgcaga agagcatcga 60 
ZSSS ZZSSSS. gtggtaccgg gcccgacgtc 120 

140 

<210> 63 
<211> 33 
<212> DNA 

<213> Kunstliche Sequenz 
<220> 

<223> Beschreibung der kiinstlichen Sequenz :PCR primer 
<400> 63 

gagagcggcc gccgatcctt tttaacccat cac 



33 



<210> 64 
<211> 32 
<212> DNA 

<213> Kiinstliche Sequenz 



<220> 
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<223> Beschreibung der kunstlichen Sequenz :PCR primer 
<400> 64 

aggagcggcc gccatcggca ttttcttttg eg 



<210> 65 
<211> 5091 
<212> DNA 

<213> Kunstliche Sequenz 
<220> 

<223> Beschreibung der kunstlichen Sequenz : Plasmid 
<400> 65 

gccgcgactg ccttcgcgaa gccttgcccc gcggaaattt cctccaccga gttcgtgcac 60 
acccctatgc caagcttctt tcaccctaaa ttcgagagat tggattctta ccgtggaaat 120 
tettegcaaa aatcgtcccc tgatcgccct tgcgacgttg gcgtcggtgc cgctggttgc 180 
gcttggcttg accgacttga tcagcggccg ctcgatttaa atctegagag gcctgacgtc 240 
gggcccggta ccacgcgtca tatgactagt teggacctag ggatatcgtc gacatcgatg 300 
ctcttctgcg ttaattaaca attgggatcc tctagacccg ggatttaaat cgctagcggg 360 
ctgetaaagg aageggaaca egtagaaage cagtccgcag aaacggtgct gaccccggat 420 
gaatgtcagc tactgggcta tctggacaag ggaaaacgea agegcaaaga gaaagcaggt 480 
agettgeagt gggcttacat ggegataget agactgggcg gttttatgga cagcaagega 540 
aceggaattg ccagctgggg cgccctctgg taaggttggg aagccctgca aagtaaactg 600 
gatggctttc ttgccgccaa ggatctgatg gcgcagggga tcaagatctg atcaagagac 660 
aggatgagga tegtttcgea tgattgaaca agatggattg caegcaggtt ctccggccgc 720 
ttgggtggag aggctattcg gctatgactg ggcacaacag acaategget getctgatge 780 
cgccgtgttc cggctgtcag cgcaggggcg cccggttctt tttgtcaaga ccgacctgtc 840 
cggtgccctg aatgaactgc aggacgaggc agegeggcta tcgtggctgg ccacgacggg 900 
cgttccttgc gcagctgtgc tcgacgttgt cactgaagcg ggaagggact ggctgetatt 960 
gggcgaagtg ceggggcagg atctcctgtc atctcacctt gctcctgccg agaaagtatc 1020 
catcatggct gatgeaatge ggeggctgea tacgettgat ccggctacct gcccattcga 1080 
ccaccaagcg aaacatcgea tegagegage aegtactegg atggaagccg gtcttgtcga 1140 
tcaggatgat ctggacgaag agcatcaggg gctcgcgcca gecgaactgt tcgccaggct 1200 
caaggcgcgc atgcccgacg gegaggatet cgtcgtgacc catggcgatg cctgcttgcc 1260 
gaatatcatg gtggaaaatg gccgcttttc tggattcatc gactgtggcc ggctgggtgt 1320 
ggcggaccgc tatcaggaca tagcgttggc taccegtgat attgetgaag agettggegg 1380 
cgaatgggct gaccgcttcc tegtgettta cggtatcgcc gctcccgatt cgcagcgcat 1440 
cgccttctat cgccttcttg acgagttctt ctgagcggga ctctggggtt cgaaatgacc 1500 
gaecaagega cgcccaacct gccatcacga gatttcgatt ccaccgccgc cttctatgaa 1560 
aggttgggct teggaategt tttcegggae gccggctgga tgatcctcca gegeggggat 1620 
etcatgetgg agttcttcgc ccacgctagc ggcgcgccgg ccggcccggt gtgaaatacc 1680 
geacagatge gtaaggagaa aatacegcat caggcgctct tccgcttcct cgctcactga 1740 
ctcgctgcgc teggtegtte ggctgcggcg ageggtatea gctcactcaa aggeggtaat 1800 
aeggttatec acagaatcag gggataaege aggaaagaac atgtgagcaa aaggecagea 1860 
aaaggecagg aacegtaaaa aggecgegtt gctggcgttt ttccataggc tccgcccccc 1920 
tgacgagcat cacaaaaatc gaegctcaag tcagaggtgg cgaaacccga caggactata 1980 
aagataccag gcgtttcccc ctggaagctc cctcgtgcgc tctcctgttc cgaccctgcc 2040 
gettacegga tacctgtccg cctttctccc ttegggaage gtggcgcttt ctcatagctc 2100 
aegctgtagg tatctcagtt cggtgtaggt cgttcgctcc aagctgggct gtgtgcacga 2160 
accccccgtt cagcccgacc gctgcgcctt ateeggtaac tategtcttg agtccaaccc 2220 
ggtaagacac gaettatege cactggcagc agccactggt aacaggatta geagagegag 2280 
gtatgtaggc ggtgctacag agttcttgaa gtggtggcct aactaegget acactagaag 2340 
gacagtattt ggtatctgcg etctgetgaa gccagttacc ttcggaaaaa gagttggtag 2400 
ctcttgatcc ggcaaacaaa ccaccgctgg tagcggtggt ttttttgttt gcaagcagca 2460 
gattacgege agaaaaaaag gatctcaaga agatcctttg atcttttcta eggggtctga 2520 
cgctcagtgg aacgaaaact caegttaagg gattttggtc atgagattat caaaaaggat 2580 
cttcacctag atccttttaa aggccggccg cggccgcgca aagtcccgct tcgtgaaaat 2640 
tttcgtgccg cgtgattttc cgccaaaaac tttaacgaac gttcgttata atggtgtcat 2700 
gaccttcacg acgaagtact aaaattggcc cgaatcatca gctatggatc tctctgatgt 2760 
cgcgctggag tccgacgcgc tegatgetge cgtcgattta aaaacggtga teggattttfc 2820 
ccgagctctc gatacgaegg acgcgccagc atcacgagac tgggccagtg ccgcgagcga 2880 
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cctagaaact ctcgtggcgg atcttgagga gctggctgac gagctgcgtg ctcggccagc 2940 
gccaggagga cgcacagtag tggaggatgc aatcagttgc gcctactgcg gtggcctgat 3000 
tcctccccgg cctgacccgc gaggacggcg cgcaaaatat tgctcagatg cgtgtcgtgc 3060 
cgcagccagc cgcgagcgcg ccaacaaacg ccacgccgag gagctggagg cggctaggtc 3120 
gcaaatggcg ctggaagtgc gtcccccgag cgaaattttg gccatggtcg tcacagagct 3180 
ggaagcggca gcgagaafcfca tcgcgatcgt ggcggtgccc gcaggcatga caaacatcgt 3240 
aaatgccgcg tttcgtgtgc cgtggccgcc caggacgtgt cagcgccgcc accacctgca 3300 
ccgaatcggc agcagcgtcg cgcgtcgaaa aagcgcacag gcggcaagaa gcgataagct 3360 
gcacgaatac ctgaaaaatg ttgaacgccc cgtgagcggt aactcacagg gcgtcggcta 3420 
acccccagtc caaacctggg agaaagcgct caaaaatgac tctagcggat tcacgagaca 3480 
ttgacacacc ggcctggaaa ttttccgctg atctgttcga cacccatccc gagctcgcgc 3540 
tgcgatcacg tggctggacg agcgaagacc gccgcgaatt cctcgctcac ctgggcagag 3600 
aaaatttcca gggcagcaag acccgcgact tcgccagcgc ttggatcaaa gacccggaca 3660 
cggagaaaca cagccgaagt tataccgagt tggttcaaaa tcgcttgccc ggtgccagta 3720 
tgttgctctg acgcacgcgc agcacgcagc cgtgcttgtc otggacattg atgtgccgag 3780 
ccaccaggcc ggcgggaaaa tcgagcacgt aaaccccgag gtctacgcga ttttggagcg 3840 
ctgggcacgc ctggaaaaag cgccagcttg gatcggcgtg aatccactga gcgggaaatg 3900 
ccagctcatc tggctcattg atccggtgta tgccgcagca ggcatgagca gcccgaatat 3960 
gcgcctgctg gctgcaacga ccgaggaaat gacccgcgtt ttcggcgctg accaggcttt 4020 
ttcacatagg ctgagccgtg gccactgcac tctccgacga tcccagccgt accgctggca 4080 
iP tgcccagcac aatcgcgtgg atcgcctagc tgatcttatg gaggttgctc gcatgatctc 414 0 
aggcacagaa aaacctaaaa aacgctatga gcaggagttt tctagcggac gggcacgtat 4200 
cgaagcggca agaaaagcca ctgcggaagc aaaagcactt gccacgcttg aagcaagcct 4260 
gccgagcgcc gctgaagcgt ctggagagct gatcgacggc gtccgtgtcc tctggactgc 4320 
tccagggcgt gccgcccgtg atgagacggc ttttcgccac gctttgactg tgggatacca 4380 
gttaaaagcg gctggtgagc gcctaaaaga caccaagggt catcgagcct acgagcgtgc 4440 
ctacaccgtc gctcaggcgg tcggaggagg ccgtgagcct gatctgccgc cggactgtga 4500 
ccgccagacg gattggccgc gacgtgtgcg cggctacgtc gctaaaggcc agccagtcgt 4560 
ccctgctcgt cagacagaga cgcagagcca gccgaggcga aaagctctgg ccactatggg 4620 
aagacgtggc ggtaaaaagg ccgcagaacg ctggaaagac ccaaacagtg agtacgcccg 4680 
agcacagcga gaaaaactag ctaagtccag tcaacgacaa gctaggaaag ctaaaggaaa 4740 
tcgcttgacc attgcaggtt ggtttatgac tgttgaggga gagactggct cgtggccgac 4800 
aatcaatgaa gctatgtctg aatttagcgt gtcacgtcag accgtgaata gagcacttaa 4860 
ggtctgcggg cattgaactt ccacgaggac gccgaaagct tcccagtaaa tgtgccatct 4920 
cgtaggcaga aaacggttcc cccgtagggt ctctctcttg gcctcctttc taggtcgggc 4980 
tgattgctct tgaagctctc taggggggct cacaccatag gcagataacg ttccccaccg 5040 
gctcgcctcg taagcgcaca aggactgctc ccaaagatct tcaaagccac t 5091 



W <210> 66 

<211> 4323 
<212> DNA 

<213> KOnstliche Sequenz 



<223> Beschreibung der kunstlichen Sequenz s PI asmid 
<400> 66 

tctctcagcg tatggttgtc gcctgagctg tagttgcctt catcgatgaa ctgctgtaca 60 
ttttgatacg tttttccgtc accgtcaaag attgatttat aatcctctac accgttgatg 120 
ttcaaagagc tgtctgatgc tgatacgtta acttgtgcag ttgtcagtgt ttgtttgccg 180 
taatgtttac cggagaaatc agtgtagaat aaacggattt ttccgtcaga tgtaaatgtg 240 
gctgaacctg accattcttg tgtttggtct tttaggatag aatcatttgc atcgaatttg 300 
tcgctgtctt taaagacgcg gccagcgttt ttccagctgt caatagaagt ttcgccgact 360 
ttttgataga acatgtaaat cgatgtgtca tccgcatttt taggatctcc ggctaatgca 420 
aagacgatgt ggtagccgtg atagtttgcg acagtgccgt cagcgttttg taatggccag 480 
ctgtcccaaa cgtccaggcc ttttgcagaa gagatatttt taattgtgga cgaatcaaat 540 
tcagaaactt gatatttttc atttttttgc tgttcaggga tttgcagcat atcatggcgt 600 
gtaatatggg aaatgccgta tgtttcctta tatggctttt ggttcgtttc tttcgcaaac 660 
gcttgagttg cgcctcctgc cagcagtgcg gtagtaaagg ttaatactgt tgcttgtttt 720 
gcaaactttt tgatgttcat cgttcatgtc tcctttttta tgtactgtgt tagcggtctg 780 
cttcttccag ccctcctgtt tgaagatggc aagttagtta cgcacaataa aaaaagacct 840 



<220> 
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aaaatatgta aggggtgacg ccaaagtata cactttgccc tttacacatt ttaggtcttg 900 
cctgctttat cagtaacaaa cccgcgcgat ttacttttcg acctcattct attagactct 960 
cgtttggatt gcaactggtc tattttcctc ttttgtttga tagaaaatca taaaaggatt 1020 
tgcagactac gggcctaaag aactaaaaaa tctatctgtt tcttttcatt ctctgtattt 1080 
tttatagttt ctgttgcatg ggcataaagt tgccttttta atcacaattc agaaaatatc 1140 
ataatatctc atttcactaa ataatagtga acggcaggta tatgtgatgg gttaaaaagg 1200 
atcggcggcc gctcgattta aatctcgaga ggcctgacgt cgggcccggt accacgcgtc 1260 
atatgactag ttcggaccta gggatatcgt cgacatcgat gctcttctgc gttaattaac 1320 
aattgggatc ctctagaccc gggatttaaa tcgctagcgg gcfcgctaaag gaagcggaac 1380 
acgtagaaag ccagtccgca gaaacggtgc tgaccccgga tgaatgtcag ctactgggct 1440 
atctggacaa gggaaaacgc aagcgcaaag agaaagcagg tagcttgcag tgggcttaca 1500 
tggcgatagc tagactgggc ggttttatgg acagcaagcg aaccggaatt gccagctggg 1560 
gcgccctctg gtaaggttgg gaagccctgc aaagtaaact ggatggcttt cttgccgcca 1620 
aggatctgat ggcgcagggg atcaagatct gatcaagaga caggatgagg atcgtfctcgc 1680 
atgattgaac aagatggatt gcacgcaggt tctccggccg cttgggtgga gaggctattc 1740 
ggctatgact gggcacaaca gacaatcggc tgctctgatg ccgccgtgtt ccggctgtca 1800 
gcgcaggggc gcccggttct ttttgtcaag accgacctgt ccggtgccct gaatgaactg 1860 
caggacgagg cagcgcggct atcgtggctg gccacgacgg gcgttccttg cgcagctgtg 1920 
ctcgacgttg tcactgaagc gggaagggac tggctgctat tgggcgaagt gccggggcag 1980 
gatctcctgt catctcacct tgctcctgcc gagaaagtat ccatcatggc tgatgcaatg 2040 
cggcggctgc atacgcttga tccggctacc tgcccattcg accaccaagc gaaacatcgc 2100 
atcgagcgag cacgtactcg gatggaagcc ggtcttgtcg atcaggatga tctggacgaa 2160 
gagcatcagg ggctcgcgcc agccgaactg ttcgccaggc tcaaggcgcg catgcccgac 2220 
ggcgaggatc tcgtcgtgac ccatggcgat gcctgcttgc cgaatatcat ggtggaaaat 2280 
ggccgctttt ctggattcat cgactgtggc cggctgggtg tggcggaccg ctatcaggac 2340 
atagcgttgg ctacccgtga tattgctgaa gagcttggcg gcgaatgggc tgaccgcttc 24.00 
ctcgtgcttt acggtatcgc cgctcccgat tcgcagcgca tcgccttcta tcgcctfcctt 2460 
gacgagttct tctgagcggg actctggggt tcgaaatgac cgaccaagcg acgcccaacc 2520 
tgccatcacg agatttcgat tccaccgccg ccttctatga aaggttgggc ttcggaatcg 2580 
ttttccggga cgccggctgg atgatcctcc agcgcgggga tctcatgctg gagttcttcg 2640 
cccacgctag cggcgcgccg gccggcccgg tgtgaaatac cgcacagatg cgtaaggaga 2700 
aaataccgca tcaggcgctc ttccgcttcc tcgctcactg actcgctgcg ctcggtcgtt 2760 
cggctgcggc gagcggtatc agctcactca aaggcggtaa tacggttatc cacagaatca 2820 
ggggataacg caggaaagaa catgtgagca aaaggccagc aaaaggccag gaaccgtaaa 2880 
aaggccgcgt tgctggcgtt tttccatagg ctccgccccc ctgacgagca tcacaaaaat 2940 
cgacgctcaa gtcagaggtg gcgaaacccg acaggactat aaagatacca ggcgtttccc 3000 
cctggaagct ccctcgtgcg ctctcctgtt ccgaccctgc cgcttaccgg atacctgtcc 3060 
gcctttctcc cttcgggaag cgtggcgctt tctcatagct cacgctgtag gtatctcagt 3120 
tcggtgtagg tcgttcgctc caagctgggc tgtgtgcacg aaccccccgt tcagcccgac 3180 
cgctgcgcct tatccggtaa ctatcgtctt gagtccaacc cggtaagaca cgacttatcg 3240 
ccactggcag cagccactgg taacaggatt agcagagcga ggtatgtagg cggtgctaca 3300 
gagttcttga agtggtggcc taactacggc tacactagaa ggacagtatt tggtatctgc 3360 
gctctgctga agccagttac cttcggaaaa agagttggta gctcttgatc cggcaaacaa 3420 
accaccgctg gtagcggtgg tttttttgtt tgcaagcagc agattacgcg cagaaaaaaa 3480 
ggatctcaag aagatcdttt gatcttttct acggggtctg acgctcagtg gaacgaaaac 3540 
tcacgttaag ggattttggt catgagatta tcaaaaagga tcttcaccta gatcctttta 3600 
aaggccggcc gcggccgcca tcggcatttt cttttgcgtt tttatttgtt aactgttaat 3660 
tgtccttgtt caaggatgct gtctttgaca acagatgttt tcttgccttt gatgttcagc 3720 
aggaagctcg gcgcaaacgt tgattgtttg tctgcgtaga atcctctgtt tgtcatatag 3780 
cttgtaatca cgacattgtt tcctttcgct tgaggtacag cgaagtgtga gtaagtaaag 3840 
gttacatcgt taggatcaag atccattttt aacacaaggc cagttttgtt cagcggcttg 3900 
tatgggccag ttaaagaatt agaaacataa ccaagcatgt aaatatcgtt agacgtaatg 3960 
ccgtcaatcg tcatttttga tccgcgggag tcagtgaaca ggtaccattt gccgttcatt 4020 
ttaaagacgt tcgcgcgttc aatttcatct gttactgtgt tagatgcaat cagcggtttc 4080 
atcacttttt tcagtgtgta atcatcgttt agctcaatca taccgagagc gccgtttgct 4140 
aactcagccg tgcgtttttt atcgctttgc agaagttttt gactttcttg acggaagaat 4200 
gatgtgcttt tgccatagta tgctttgtta aataaagatt cttcgccttg gtagccatct 4260 
tcagttccag tgtttgcttc aaatactaag tatttgtggc ctttatcttc tacgtagtga 4320 
gga 4323 
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<210> 67 
<211> 3S 
<212> DNA 

<213> KQnstliche Sequenz 
<220> 

<223> Beschreibung der kunstlichen Sequenz :PCR primer 
<400> 67 

gagagagaga cgcgtcccag tggctgagac gcatc 35 

<210> 68 
<211> 34 
<212> DNA 

<213> Kunstliche Sequenz 
<220> 

<223> Beschreibung der kOnstlichen Sequenz :PCR primer 
<400> 68 

ctctctctgt cgacgaattc aatcttacgg cctg 34 

<210> 69 
<211> 5860 
<212> DNA 

<213> Kfinstliche Sequenz 
<220> 

<223> Beschreibung der kunstlichen Sequenz : Plasmid 
<400> 69 

cccggtacca cgcgtcccag tggctgagac gcatccgcta aagccccagg aaccctgtgc 60 

agaaagaaaa cactcctctg gctaggtaga cacagtttat aaaggtagag ttgagcgggt 120 

aactgtcagc acgtagatcg aaaggtgcac aaaggtggcc ctggtcgtac agaaatatgg 180 

cggttcctcg cttgagagtg cggaacgcat tagaaacgtc gctgaacgga tcgttgccac 240 

caagaaggct ggaaatgatg tcgtggttgt ctgctccgca atgggagaca ccacggatga 300 

acttctagaa cttgcagcgg cagtgaatcc cgttccgcca gctcgtgaaa tggatatgct 360 

cctgactgct ggtgagcgta tttctaacgc tctcgtcgcc atggctattg agtcccttgg 420 

cgcagaagcc caatctttca cgggctctca ggctggtgtg ctcaccaccg agcgccacgg 480 

aaacgcacgc attgttgatg tcactccagg tcgtgtgcgt gaagcactcg atgagggcaa 540 

gatctgcatt gttgctggtt tccagggtgt taataaagaa acccgcgatg tcaccacgtt 600 

gggtcgtggt ggttctgaca ccactgcagt tgcgttggca gctgctttga acgctgatgt 660 

gtgtgagatt tactcggacg ttgacggtgt gtataccgct gacccgcgca tcgttcctaa 720 

tgcacagaag ctggaaaagc tcagcttcga agaaatgctg gaacttgctg ctgttggctc 780 

caagattttg gtgctgcgca gtgttgaata cgctcgtgca ttcaatgtgc cacttcgcgt 840 

acgctcgtct tatagtaatg atcccggcac tttgattgcc ggctctatgg aggatattcc 900 
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tgtggaagaa gcagfccctta ccggtgtcgc aaccgacaag tccgaagcca aagtaaccgt 
tctgggtatt tccgataagc caggcgaggc tgcgaaggtt ttccgtgcgt tggctgatgc 
agaaatcaac attgacatgg ttctgcagaa cgtctcttct gtagaagacg gcaccaccga 
catcaccttc acctgccctc gttccgacgg ccgccgcgcg atggagatct tgaagaagct 
tcaggttcag ggcaacfcgga ccaatgtgct ttacgacgac caggtcggca aagtcfcccct 
cgtgggtgct ggcatgaagt ctcacccagg tgttaccgca gagttcatgg aagctctgcg 
cgatgtcaac gtgaacatcg aattgatttc cacctctgag attcgtattt ccgtgctgat 
ccgtgaagat gatctggatg ctgctgcacg tgcattgcat gagcagttcc agctgggcgg 
cgaagacgaa gccgtcgttt atgcaggcac cggacgctaa agttttaaag gagtagtttt 
acaatgacca ccatcgcagt tgttggtgca accggccagg tcggccaggt tatgcgcacc 
cttttggaag agcgcaattt cccagctgac actgttcgtt tctttgcttc cccacgttcc 
gcaggccgta agattgaatt cgtcgacatc gatgctcttc tgcgttaatt aacaattggg 
atcctctaga cccgggattt aaatcgctag cgggctgcta aaggaagcgg aacacgtaga 
aagccagtcc gcagaaacgg tgctgacccc ggatgaatgt cagctactgg gctatctgga 
caagggaaaa cgcaagcgca aagagaaagc aggtagcttg cagtgggctt acatggcgat 
agctagactg ggcggtttta tggacagcaa gcgaaccgga attgccagct ggggcgccct 
ctggtaaggt tgggaagccc tgcaaagtaa actggatggc tttcttgccg ccaaggatct 
gatggcgcag gggatcaaga tctgatcaag agacaggatg aggatcgttt cgcatgattg 
aacaagatgg attgcacgca ggttctccgg ccgcttgggt ggagaggcta ttcggctatg 
actgggcaca acagacaatc ggctgctctg atgccgccgt gttccggctg tcagcgcagg 
ggcgcccggt tctttttgtc aagaccgacc tgtccggtgc cctgaatgaa ctgcaggacg 
aggcagcgcg gctatcgtgg ctggccacga cgggcgttcc ttgcgcagct gtgctcgacg 
ttgtcactga agcgggaagg gactggctgc tattgggcga agtgccgggg caggatctcc 
tgtcatctca ccttgctcct gccgagaaag tatccatcat ggctgatgca atgcggcggc 
tgcatacgct tgatccggct acctgcccat tcgaccacca agcgaaacat cgcatcgagc 
gagcacgtac tcggatggaa gccggtcttg tcgatcagga tgatctggac gaagagcatc 
aggggctcgc gccagccgaa ctgttcgcca ggctcaaggc gcgcatgccc gacggcgagg 
atctcgtcgt gacccatggc gatgcctgct tgccgaatat catggtggaa aatggccgct 
tttctggatt catcgactgt ggccggctgg gtgtggcgga ccgctatcag gacatagcgt 
tggctacccg tgatattgct gaagagcttg gcggcgaatg ggctgaccgc ttcctcgtgc 
tttacggtat cgccgctccc gattcgcagc gcatcgcott ctatcgcctt cttgacgagt 
tcttctgagc gggactctgg ggttogaaat gaccgaccaa gcgacgccca acctgccatc 



960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1660 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
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acgagatttc gattccaccg ccgccttcta tgaaaggttg ggcttcggaa tcgttttccg 2880 



tagcggcgcg ccggccggcc cggtgtgaaa 


taccgcacag 


atgcgtaagg 


agaaaatacc 


3000 


gcatcaggcg ctcttccgct tcctcgctca 


ctgactcgct 


gcgctcggtc 


gttcggctgc 


3060 


ggcgagcggt atcagctcac tcaaaggcgg 


taatacggtt 


atccacagaa 


tcaggggata 


3120 


acgcaggaaa gaacatgtga gcaaaaggcc 


agcaaaaggc 


caggaaccgt 


aaaaaggccg 


3180 


cgttgctggc gtttttccat aggctccgcc 


cccctgacga 


gcatcacaaa 


aatcgacgct 


3240 


caagtcagag gtggcgaaac ccgacaggac 


tataaagata 


ccaggcgttt 


ccccctggaa 


3300 


gctccctcgt gcgctctcct gttccgaccc 


tgccgcttac 


cggatacctg 


tccgcctttc 


3360 


tcccttcggg aagcgtggcg ctttctcata 


gctcacgctg 


taggtatctc 


agttcggtgt 


3420 


aggtcgttcg ctccaagctg ggctgtgtgc 


acgaaccccc 


cgttcagccc 


gaccgctgcg 


3480 


ccttatccgg taactatcgt cttgagtcca 


acccggtaag 


acacgactta 


tcgccactgg 


3540 


cagcagccac tggtaacagg attagcagag 


cgaggtatgt 


aggcggtgct 


acagagttct 


3600 


tgaagtggtg gcctaactac ggctacacta 


gaaggacagt 


atttggtatc 


tgcgctctgc 


3660 


tgaagccagt taccttcgga aaaagagttg 


gtagctcttg 


atccggcaaa 


caaaccaccg 


3720 


ctggtagcgg tggfctttttt gttfcgcaagc 


agcagattac 


gcgcagaaaa 


aaaggatctc 


3780 


aagaagatcc tttgatcttt tctacggggt 


ctgacgctca 


gtggaacgaa 


aactcacgtt 


3840 


aagggatttt ggtcatgaga ttatcaaaaa 


ggatcttcac 


ctagatcctt 


ttaaaggccg 


3900 


gccgcggccg ccatcggcat tttcttttgc 


gtfctttattt 


gttaactgtt 


aattgtcctt 


3960 


gttcaaggat gctgtctttg acaacagatg 


ttttcttgcc 


tttgatgttc 


agcaggaagc 


4020 


tcggcgcaaa cgttgattgt ttgtctgcgt 


agaatcctct 


gtttgtcata 


tagcttgtaa 


4080 


tcacgacatt gtttcctttc gcttgaggta 


cagcgaagtg 


tgagtaagta 


aaggttacat 


4140 


cgttaggatc aagatccatt tttaacacaa 


ggccagtttt 


gttcagcggc 


ttgtatgggc 


4200 


cagttaaaga attagaaaca taaccaagca 


tgtaaatatc 


gttagacgta 


atgccgtcaa 


4260 


tcgtcatttt tgatccgcgg gagtcagtga 


acaggtacca 


tttgccgttc 


attttaaaga 


4320 


cgttcgcgcg ttcaatttca tctgttactg 


tgttagatgc 


aatcagcggt 


ttcatcactt 


4380 


ttttcagtgt gtaatcatcg tttagctcaa 


tcataccgag 


agcgccgttt 


gctaactcag 


4440 


ccgtgcgttt tttatcgctt tgcagaagtt 


tttgactttc 


ttgacggaag 


aatgatgtgc 


4500 


ttttgccata gtatgctttg ttaaataaag 


attcttcgcc 


ttggtagcca 


tcttcagttc 


4560 


cagtgtttgc ttcaaatact aagtatttgt 


ggcctttatc 


ttctacgtag 


tgaggatctc 


4620 


tcagcgtatg gttgtcgcct gagctgtagt 


tgccttcatc 


gatgaactgc 


tgtacatttt 


4680 



ggacgccggc tggatgatcc tccagcgcgg 



ggatctcatg 



ctggagttct 



tcgcccacgc 



2940 
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gatacgtttt tccgtcaccg tcaaagattg atttataatc ctctacaccg 
aagagctgtc tgatgctgat acgttaactt gtgcagttgt cagtgtttgt 
gtttaccgga gaaatcagtg tagaataaac ggatttttcc gtcagatgta 
aacctgacca ttcttgtgtt tggtctttta ggatagaatc atttgcatcg 
tgtctttaaa gacgcggcca gcgtttttcc agctgtcaat agaagtttcg 
gatagaacat gtaaatcgat gtgtcatccg catttttagg atctccggct 
cgatgtggta gccgtgatag tttgcgacag tgccgtcagc gttttgtaat 
cccaaacgtc caggcctttt gcagaagaga tatttttaat tgtggacgaa 
aaacttgata tttttcattt ttttgctgtt cagggatttg cagcatatca 
tatgggaaat gccgtatgtt tccttatatg gcttttggtt cgtttctttc 
gagttgcgcc tcctgccagc agtgcggtag taaaggttaa tactgttgct 
actttttgat gttcatcgtt catgtctcct tttttatgta ctgtgttagc 
ttccagccct cctgtttgaa gatggcaagt tagttacgca caataaaaaa 
tatgtaaggg gtgacgccaa agtatacact ttgcccttta cacattttag 
ctttatcagt aacaaacccg cgcgatttac ttttcgacct cattctatta 
tggattgcaa ctggtctatt ttcctctttt gtttgataga aaatcataaa 
gactacgggc ctaaagaact aaaaaatcta tctgtttctt ttcattctct 
tagtttctgt tgcatgggca taaagttgcc tttttaatca caattcagaa 
tatctcattt cactaaataa tagtgaacgg caggtatatg tgatgggtta 
gcggccgctc gatttaaatc tcgagaggcc tgacgtcggg 
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ttgatgttca 
ttgccgtaat 
aatgtggctg 
aatttgtcgc 
ccgacttttt 
aatgcaaaga 
ggccagctgt 
tcaaattcag 
tggcgtgtaa 
gcaaacgctt 
tgttttgcaa 
ggtctgcttc 
agacctaaaa 
gtcttgcctg 
gactctcgtt 
aggatttgca 
gtatttttta 
aatatcataa 
aaaaggatcg 



4740 

4800 

4860 

4920 

4980 

5040 

5100 

5160 

5220 

5280 

5340 

5400 

5460 

5520 

5580 

5640 

5700 

5760 

5820 

5860 



<210> 70 
<211> 38 
<212> DNA 

<213> Klinstliche Sequenz 
<220> 

<22 3> Beschreibung der kvinstlichen Sequenz :PCR primer 
<400> 70 

cggcaccacc gacatcatct tcacctgccc tcgttccg 



38 



<210> 71 
<211> 38 
<212> DNA 

<213> Kunstliche Sequenz 
<220> 

<223> Beschreibung der kunstlichen Sequenz :PCR primer 
<400> 71 

cggaacgagg gcaggtgaag atgatgtcgg tggtgccg 



38 
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<210> 


72 


<211> 


1266 


<212> 


DNA 


<213> 


LysC Mutante 


<220> 




<221> 


CDS 


<222> 


(1) . . (1266) 


<223> 




<400> 


72 



gtg gcc ctg gtc gta cag aaa tat ggc ggt tec teg ctt gag agt gcg 48 
Val Ala Leu Val Val Gin Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 
15 10 is 

gaa cgc att aga aac gtc get gaa egg ate gtt gcc ace aag aag get 96 
Glu Arg lie Arg Asn Val Ala Glu Arg He Val Ala Thr Lys Lys Ala 
20 25 30 

gga aat gat gtc gtg gtt gtc tgc tec gca atg gga gac ace acg gat 144 
Gly Asn Asp Val Val Val Val Cys Ser Ala Met Gly Asp Thr Thr Asp 
35 40 45 

gaa ctt eta gaa ctt gca gcg gca gtg aat ccc gtt ccg cca get cgt 192 
Glu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg 
50 55 60 

gaa atg gat atg etc ctg act get ggt gag cgt att tct aac get etc 240 
Glu Met Asp Met Leu Leu Thr Ala Gly Glu Arg He Ser Asn Ala Leu 
65 70 75 80 

gtc gcc atg get att gag tec ctt ggc gca gaa gcc caa tct ttc acg 288 
Val Ala Met Ala He Glu Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr 
85 90 95 

ggc tct cag get ggt gtg etc ace acc gag cgc cac gga aac gca cgc 336 
Gly Ser Gin Ala Gly Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg 
100 105 110 

att gtt gat gtc act cca ggt cgt gtg cgt gaa gca etc gat gag ggc 384 
He Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 
115 120 125 

aag ate tgc att gtt ' get ggt ttc cag ggt gtt aat aaa gaa acc cgc 432 
Lys He Cys He Val Ala Gly Phe Gin Gly Val Asn Lys Glu Thr Arg 
130 135 140 

gat gtc acc acg ttg ggt cgt ggt ggt tct gac acc act gca gtt gcg 480 
Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 
145 150 155 160 

ttg gca get get ttg aac get gat gtg tgt gag att tac teg gac gtt 528 
Leu Ala Ala Ala Leu Asn Ala Asp Val Cys Glu He Tyr Ser Asp Val 
165 170 175 

gac ggt gtg tat acc get gac ccg cgc ate gtt cct aat gca cag aag 576 
Asp Gly Val Tyr Thr Ala Asp Pro Arg He Val Pro Asn Ala Gin Lys 
180 185 190 

ctg gaa aag etc age ttc gaa gaa atg ctg gaa ctt get get gtt ggc 624 
Leu Glu Lys Leu Ser Phe Glu Glu Met Leu Glu Leu Ala Ala Val Gly 
195 200 205 
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tec aag att ttg gtg ctg cgc agt gtt gaa tac get cgt gca ttc aat 
Ser Lys lie Leu Val Leu Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn 
210 215 220 

gtg cca ctt cgc gta cgc teg tct tat agt aat gat ccc ggc act ttg 
Val pro Leu Arg Val Arg Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu 
225 230 235 240 

att gec ggc tct atg gag gat att cct gtg gaa gaa gca gtc ctt acc 
He Ala Gly Ser Met Glu Asp He Pro Val Glu Glu Ala Val Leu Thr 
245 250 255 

ggt gtc gca acc gac aag tec gaa gec aaa gta acc gtt ctg ggt att 
Gly Val Ala Thr Asp Lys Ser Glu Ala Lys Val Thr Val Leu Gly He 
260 265 270 



672 



720 



768 



816 



tec gat aag cca ggc gag get gcg aag gtt ttc cgt gcg ttg get gat 864 
Ser Asp Lys Pro Gly Glu Ala Ala Lys Val Phe Arg Ala Leu Ala Asp 
275 280 285 

gca gaa ate aac att gac atg gtt ctg cag aac gtc tct tct gta gaa 912 
Ala Glu lie Asn lie Asp Met Val Leu Gin Asn Val Ser Ser Val Glu 
290 295 300 



960 



gac ggc acc acc gac ate ate ttc acc tgc cct cgt tec gac ggc cgc 
Asp Gly Thr Thr Asp lie lie Phe Thr Cys Pro Arg Ser Asp Gly Arg 
305 310 315 320 

cgc gcg atg gag ate ttg aag aag ctt cag gtt cag ggc aac tgg acc 1008 
Arg Ala Met Glu He Leu Lys Lys Leu Gin Val Gin Gly Asn Trp Thr 
325 330 335 

aat gtg ctt tac gac gac cag gtc ggc aaa gtc tec etc gtg ggt get 1056 
Asn Val Leu Tyr Asp Asp Gin Val Gly Lys Val Ser Leu Val Gly Ala 
340 345 350 

ggc atg aag tct cac cca ggt gtt acc gca gag ttc atg gaa get ctg 1104 
Gly Met Lys Ser His Pro Gly Val Thr Ala Glu Phe Met Glu Ala Leu 
355 360 365 

cgc gat gtc aac gtg aac ate gaa ttg att tec acc tct gag att cgt 1152 
Arg Asp Val Asn Val Asn He Glu Leu He Ser Thr Ser Glu He Arg 
370 375 380 

att tec gtg ctg ate cgt gaa gat gat ctg gat get get gca cgt gca 1200 
He Ser Val Leu He Arg Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala 
385 390 395 400 

ttg cat gag cag ttc cag ctg gg C ggc gaa gac gaa gee gtc gtt tat 1248 
Leu His Glu Gin Phe Gin Leu Gly Gly Glu Asp Glu Ala Val Val Tyr 
405 410 415 

gca ggc acc gga cgc taa 1266 
Ala Gly Thr Gly Arg 
420 

<210> 73 

<211> 421 

<212> PRT 

<213> LysC Mutante 
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Val Ala Leu Val Val Gin I-ys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 
1 5 10 15 

Glu Arg lie Arg Asn Val Ala Glu Arg lie Val Ala Thr Lys Lys Ala 
20 25 30 

Gly Asn Asp Val Val Val Val Cys Ser Ala Met Gly Asp Thr Thr Asp 
35 40 45 

Glu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg 
50 55 60 

Glu Met Asp Met Leu Leu Thr Ala Gly Glu Arg He Ser Asn Ala Leu 
65 70 75 80 

Val Ala Met Ala He Glu Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr 
85 90 95 

Gly Ser Gin Ala Gly Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg 
100 105 110 

He Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 
115 120 125 

Lys He Cys He Val Ala Gly Phe Gin Gly Val Asn Lys Glu Thr Arg 
130 135 140 

Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 
145 150 155 160 

Leu Ala Ala Ala Leu Asn Ala Asp Val Cys Glu He Tyr Ser Asp Val 
165 170 175 

Asp Gly Val Tyr Thr Ala Asp Pro Arg He Val Pro Asn Ala Gin Lys 
180 185 190 

Leu Glu Lys Leu Ser Phe Glu Glu Met Leu Glu Leu Ala Ala Val Gly 
195 200 205 

Ser Lys He Leu Val Leu Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn 
210 215 220 

Val Pro Leu Arg Val Arg Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu 
225 23 0 235 240 



He Ala Gly Ser Met Glu Asp He Pro Val Glu Glu Ala Val Leu Thr 
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245 250 



255 



Gly val Ala Thr Asp Lys Ser Glu Ala Lys Val Thr Val Leu Gly He 
260 265 270 

Ser Asp Lys Pro Gly Glu Ala Ala Lys Val Phe Arg Ala Leu Ala Asp 
275 280 285 

Ala Glu He Asn He Asp Met Val Leu Gin Asn Val Ser Ser Val Glu 
290 295 300 

Asp Gly Thr Thr Asp He He Phe Thr Cys Pro Arg Ser Asp Gly Arg 
305 310 315 320 

Arg Ala Met Glu He Leu Lys Lys Leu Gin Val Gin Gly Asn Trp Thr 
325 330 335 

Asn Val Leu Tyr Asp Asp Gin Val Gly Lys Val Ser Leu Val Gly Ala 
340 345 350 

Gly Met Lys Ser His Pro Gly Val Thr Ala Glu Phe Met Glu Ala Leu 
355 360 365 

Arg Asp Val Asn Val Asn He Glu Leu He Ser Thr Ser Glu He Ara 
370 375 380 

He Ser Val Leu He Arg Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala 
385 390 395 400 

Leu His Glu Gin Phe Gin Leu Gly Gly Glu Asp Glu Ala Val Val Tyr 
405 410 & 415 

Ala Gly Thr Gly Arg 
420 

<210> 74 
<211> 5860 
<212> DNA 

<213> Kunstliche Seguenz 
<220> 

<223> Beschreibung der kunstlichen Sequenz : Plasmid 
<400> 74 

cccggtacca cgcgtcccag tggctgagac gcatccgcta aagccccagg aaccctgtgc 60 
agaaagaaaa cactcctctg gctaggtaga cacagtttat aaaggtagag ttgagcgggt 120 
aactgtcagc acgtagatcg aaaggtgcac aaaggtggcc ctggtcgtac agaaatatgg 180 
cggttcctcg cttgagagtg cggaaogcat tagaaacgtc gctgaacgga tcgttgccac 240 



WO 2004/024933 



7EP2003/009453 



123/130 



caagaaggct 


ggaaatgatg tcgtggttgt 


ctgctccgca 


atgggagaca 


ccacggatga 


300 


acttctagaa 


cttgcagcgg 


cagtgaatcc 


cgttccgcca 


gctcgtgaaa 


tggatatgct 


360 


cctgactgct 


ggtgagcgta tttctaacgc 


tctcgtcgcc 


atggctattg agtcccttgg 


420 


cgcagaagcc 


caatctttca 


cgggctctca 


ggctggtgtg 


ctcaccaccg 


agcgccacgg 


480 


aaacgcacgc 


attgttgatg tcactccagg 


tcgtgtgcgt 


gaagcactcg atgagggcaa 


540 


gatctgcatt 


gttgctggtt tccagggtgt 


taataaagaa 


acccgcgatg tcaccacgtt 


600 


gggtcgtggt 


ggttctgaca 


ccactgcagt 


tgcgttggca 


gctgctttga acgctgatgt 


660 


gfcgtgagatt 


tactcggacg 


ttgacggtgt 


gtataccgct 


gacccgcgca 


tcgttcctaa 


720 


tgcacagaag 


ctggaaaagc 


tcagcttcga 


agaaatgctg 


gaacttgctg 


ctgttggctc 


780 


caagattttg 


gtgctgcgca 


gtgttgaata 


cgctcgtgca 


ttcaatgtgc 


cacttcgcgt 


840 


acgctcgtct 


tatagtaatg atcccggcac 


tttgattgcc 


ggctctatgg aggatattcc 


900 


tgtggaagaa 


gcagtcctta 


ccggtgtcgc 


aaccgacaag 


tccgaagcca aagtaaccgt 


960 


tctgggtatt 


tccgataagc 


caggcgaggc 


tgcgaaggtt 


ttccgtgcgt 


tggctgatgc 


1020 


agaaatcaac 


attgacatgg 


ttctgcagaa 


cgtctcttct 


gtagaagacg 


gcaccaccga 


1080 


catcatcttc 


acctgccctc 


gttccgacgg 


ccgccgcgcg 


atggagatct 


tgaagaagct 


1140 


tcaggttcag 


ggcaactgga 


ccaatgtgct 


ttacgacgac 


caggtcggca 


aagtcfcccct 


1200 


cgtgggtgct 


ggcatgaagt 


ctcacccagg 


tgttaccgca 


gagttcatgg aagctctgcg 


1260 


cgatgtcaac 


gtgaacatcg aattgatttc 


cacctctgag 


attcgtattt 


ccgtgctgat 


1320 


ccgtgaagat 


gatctggatg ctgctgcacg 


tgcattgcat 


gagcagttcc 


agctgggcgg 


1380 


cgaagacgaa 


gccgtcgttt 


atgcaggcac 


cggacgctaa 


agttttaaag gagtagtttt 


1440 


acaatgacca 


ccatcgcagt 


tgttggtgca 


accggccagg 


fccggccaggt 


tatgcgcacc 


1500 


cfctttggaag 


agcgcaattt 


cccagctgac 


actgttcgtt 


tctttgcttc 


cccacgttcc 


1560 


gcaggccgta 


agattgaatt 


cgtcgacatc 


gatgctcttc 


tgcgttaatt 


aacaattggg 


1620 


atcctctaga 


cccgggattt 


aaatcgctag 


cgggctgcta 


aaggaagcgg 


aacacgtaga 


1680 


aagccagtcc 


gcagaaacgg 


tgctgacccc 


ggatgaatgt 


cagctactgg 


gctatctgga 


1740 


caagggaaaa 


cgcaagcgca 


aagagaaagc 


aggtagcttg 


cagtgggctt 


acatggcgat 


1800 


agctagactg 


ggcggtttta 


tggacagcaa 


gcgaaccgga 


attgccagct 


ggggcgccct 


1860 


ctggtaaggt 


tgggaagccc 


tgcaaagtaa 


actggatggc 


tfctcttgccg 


ccaaggatct 


1920 


gatggcgcag 


gggatcaaga 


tctgatcaag 


agacaggatg 


aggatcgttt 


cgcatgattg 


1980 


aacaagatgg 


attgcacgca 


ggttctccgg 


ccgcttgggt 


ggagaggcta 


ttcggctatg 


2040 


actgggcaca 


acagacaatc 


ggctgctctg 


atgccgccgt 


gttccggctg 


tcagcgcagg 


2100 
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ggcgcccggt tctttttgtc aagaccgacc tgtccggtgc cctgaatgaa ctgcaggacg 
aggcagcgcg gctatcgtgg ctggccacga cgggcgttcc ttgcgcagct gtgctcgacg 
ttgtcactga agcgggaagg gactggctgc tattgggcga agtgccgggg caggatctcc 
tgtcatctca ccttgctcct gccgagaaag tatccatcat ggctgatgca atgcggcggc 
tgcatacgct tgatccggct acctgcccat tcgaccacca agcgaaacat cgcatcgagc 
gagcacgtac tcggatggaa gccggtcttg tcgatcagga tgatctggac gaagagcatc 
aggggctcgc gccagccgaa ctgttcgcca ggctcaaggc gcgcatgccc gacggcgagg 
atctcgtcgt gacccatggc gatgcctgct tgccgaatat catggtggaa aatggccgct 
tttctggatt catcgactgt ggccggctgg gtgtggcgga ccgcfcatcag gacatagcgt 
tggctacccg tgatattgct gaagagcttg gcggcgaatg ggctgaccgc ttcctcgtgc 
tttacggtat cgccgctccc gattcgcagc gcatcgcctt ctatcgcctt cttgacgagt 
tcttctgagc gggactctgg ggttcgaaat gaccgaccaa gcgacgccca acctgccatc 
acgagatttc gattccaccg ccgccttcta tgaaaggttg ggcttcggaa tcgttttccg 
ggacgccggc tggatgatcc tccagcgcgg ggatctcatg ctggagttct tcgcccacgc 
tagcggcgcg ccggccggcc cggtgtgaaa taccgcacag atgcgtaagg agaaaatacc 
gcatcaggcg ctcttccgct tcctcgctca ctgactcgct gcgctcggtc gttcggctgc 
ggcgagcggt atcagctcac tcaaaggcgg taatacggtt atccacagaa tcaggggata 
acgcaggaaa gaacatgtga gcaaaaggcc agcaaaaggc caggaaccgt aaaaaggccg 
cgttgctggc gtttttccat aggctccgcc cccctgacga gcatcacaaa aatcgacgct 
caagtcagag gtggcgaaac ccgacag£ac tataaagata ccaggcgttt ccccctggaa 
gctccctcgt gcgctctcct gttccgaccc tgccgcttac cggatacctg tccgcctttc 
tcccttcggg aagcgtggcg ctttctcata gctcacgctg taggtatctc agttcggtgt 
aggtcgttcg ctccaa^ctg ggctgtgtgc acgaaccccc cgttcagccc gaccgctgcg 
ccttatccgg taactatcgt cttgagtcca acccggtaag acacgactta tcgccactgg 
cagcagccac tggtaacagg attagcagag cgaggtatgt aggcggtgct acagagttct 
tgaagtggtg gcctaactac ggctacacta gaaggacagt atttggtatc tgcgctctgc 
tgaagccagt taccttcgga aaaagagttg gtagctcttg atccggcaaa caaaccaccg 
ctggtagcgg tggttttttt gtttgcaagc agcagattac gcgcagaaaa aaaggatctc 
aagaagatcc tttgatcttt tctacggggt ctgacgctca gtggaacgaa aactcacgtt 
aagggatttt ggtcatgaga ttatcaaaaa ggatcttcac ctagatcctt ttaaaggccg 
gccgcggccg ccatcggcat tttcttttgc gtttttattt gttaactgtt aattgtcctt 
gttcaaggat gctgtctttg acaacagatg ttttcttgcc tttgatgttc agcaggaagc 



2160 

2220 

2280 

2340 

2400 

2460 

2520 

2580 

2640 

2700 

2760 

2820 

2880 

2940 

3000 

3060 

3120 

3180 

3240 

3300 

3360 

3420 

3480 

3S40 

3€00 

3660 

3720 

3780 

3840 

3900 

3960 

4020 




WO 2004/024933 

tcggcgcaaa cgttgattgt ttgtctgcgt 
tcacgacatt gtttcctttc gcttgaggta 
cgttaggatc aagatccatt tttaacacaa 
cagttaaaga attagaaaca taaccaagca 
tcgtcatttt tgatccgcgg gagtcagtga 
cgttcgcgcg ttcaatttca tctgttactg 
ttttcagtgt gtaatcatcg tttagctcaa 
ccgtgcgttt tttatcgctt tgcagaagtt 
ttttgccata gtatgctttg tfcaaataaag 
cagtgtttgc ttcaaatact aagtatttgt 
tcagcgtatg gttgtcgcct gagctgtagt 
gatacgtttt tccgtcaccg tcaaagattg 
aagagctgtc tgatgctgat acgttaactt 
gtttaccgga gaaatcagtg tagaataaac 
aacctgacca ttcttgtgtt tggtctttta 
tgtctttaaa gacgcggcca gcgtttttcc 
gatagaacat gtaaatcgat gfcgtcatccg 
cgatgtggta gccgtgatag tttgcgacag 
cccaaacgtc caggcctttt gcagaagaga 
aaacttgata tttttcattt ttttgctgtt 
tatgggaaat gccgtatgtt tccttatatg 
gagttgcgcc tcctgccagc agtgcggtag 
actttttgat gttcatcgtt catgtctcct 
ttccagccct cctgtttgaa gatggcaagt 
tatgtaaggg gtgacgccaa agtatacact 
ctttatcagt aacaaacccg cgcgatttac 
tggattgcaa ctggtctatt ttcctctttt 
gactacgggc ctaaagaact aaaaaatcta 
tagtttctgt tgcatgggca taaagttgcc 
tatctcattt cactaaataa tagtgaacgg 
gcggccgctc gatttaaatc tcgagaggcc 
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agaatcctct 
cagcgaagtg 
ggccagtttt 
tgtaaatatc 
acaggtacca 
tgttagatgc 
tcataccgag 
tttgactttc 
attcttcgcc 
ggcctttatc 
tgccttcatc 
atttataatc 
gtgcagttgfc 
ggatttttcc 
ggatagaatc 
agctgtcaat 
catttttagg 
tgccgtcagc 
tattfcttaat 
cagggatttg 
gcttttggtt 
taaaggttaa 
tttttafcgta 
tagttacgca 
ttgcccttta 
ttttcgacct 
gtttgataga 
tctgtttctt 
tttttaatca 
caggtatatg 
tgacgtcggg 



gtttgtcata 
tgagtaagta 
gttcagcggc 
gttagacgta 
tttgccgttc 
aatcagcggt 
agcgccgttt 
ttgacggaag 
ttggtagcca 
ttctacgtag 
gatgaactgc 
ctctacaccg 
cagtgfcttgt 
gtcagatgta 
atttgcatcg 
agaagtttcg 
atctccggct 
gttttgtaat 
tgtggacgaa 
cagcatatca 
cgtttctttc 
tactgttgct 
ctgtgttagc 
caataaaaaa 
cacattttag 
cattctatta 
aaatcataaa 
ttcattctct 
caattcagaa 
tgatgggtta 



tagcttgtaa 
aaggttacat 
ttgtatgggc 
atgccgtcaa 
attttaaaga 
ttcatcactt 
gctaactcag 
aatgatgtgc 
tcttcagttc 
tgaggatctc 
tgtacatttt 
ttgatgttca 
ttgccgtaat 
aatgtggctg 
aatttgtcgc 
ccgacttttt 
aatgcaaaga 
ggccagctgt 
tcaaattcag 
tggcgtgtaa 
gcaaacgctt 
tgttttgcaa 
ggtctgcttc 
agacctaaaa 
gtcttgcctg 
gactctcgtt 
aggatttgca 
gtatttttta 
aatatcataa 
aaaaggatcg 



4080 

4140 

4200 

4260 

4320 

4360 

4440 

4500 

4560 

4620 

4660 

4740 

4800 

4860 

4920 

4980 

5040 

5100 

5160 

5220 

5280 

5340 

5400 

5460 

5520 

5580 

5640 

5700 

5760 

5820 

5860 
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<210> 75 
<211> 31 
<212> DNA 

<213> Kunstliche Seguenz 
<220> 

<223> Beschreibung der kunstlichen Sequenz:PCR primer 
<400> 75 

gagaggatcc ggaaggtgaa tcgaatttcg g 

<210> 76 
<211> 40 
<212> DNA 

<213> Kunstliche Seguenz 
<220> 

<223> Beschreibung der kunstlichen Sequenz : PCR primer 
<400> 76 

ctattgctgt cggcgctcat gattctccaa aaataatcgc 

<210> 77 
<211> 20 
<212> DNA 

<213> Kunstliche Sequenz 
<220> 

<223> Beschreibung der kunstlichen Sequenz: PCR primer 
<400> 77 

atgagcgccg acagcaatag 

<210> 78 
<211> 29 
<212> DNA 

<213> Kunstliche Sequenz 
<220> 

<223> Beschreibung der kunstlichen Sequenz : PCR primer 
<400> 78 

gaactctaga tcagaacgcc gccacggac 

<210> 79 

<211> 6591 

<212> DNA 

<213> Kunstliche Sequenz 
<220> 

<223> Beschreibung der kunstlichen Sequenz : Pi as mid 

<400> 79 



gatccggaag gtgaatcgaa tttcggggct ttaaagcaaa aatgaacagc ttggtotata 
gtggctaggt accctttttg ttttggacac atgtagggtg gccgaaacaa agtaatagga 
caacaacgct cgaccgcgat tatttttgga gaatcatgag cgccgacagc aatagcaccg 
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acgccgatcc gaccgcgcat 


tggtcgttcg 


aaaccaaaca gatacacgct ggtcagcacc 


240 


ctgatccgac 


caccaacgcc 


cgggctctgc 


cgatctatgc gaccacgtcg tacaccttcg 


300 


acgacaccgc 


gcacgccgcc 


gccctgttcg 


gactggaaat 


tccgggcaat atccacaccc 


360 


ggatcggcaa 


ccccaccacc 


gacgtcgtcg 


agcagcgcat 


cgccgcgctc gagggcggtg 


420 


tggccgcgct gttcctgtcg 


tcggggcagg 


ccgcggagac 


gttcgccatc ttgaacctgg 


480 


ccggcgcggg 


cgatcacatc 


gtgtccagcc 


cgcgcctgta 


cggcggcacc tacaacctgt 


540 


tccactattc 


gctggccaag 


ctcggcatcg 


aggtcagctt 


cgtcgacgat ccggacgatc 


600 


tggacacctg 


gcaggcggcg 


gtacggccca 


acaccaaggc 


gttcttcgcc gagaccatct 


660 


ccaacccgca 


gatcgacctg 


ctggacaccc 


cggcggtttc 


cgaggtcgcc catcgcaacg 


720 


gggtgccgtt 


gatcgtcgac 


aacaccatcg 


ccacgccata 


cctgatccaa ccgttggccc 


780 


agggcgccga 


catcgtcgtg 


cattcggcca 


ccaagtacct 


gggcgggcac ggtgccgcca 


840 


tcgcgggtgt 


gatcgtcgac 


ggcggcaact 


tcgattggac 


ccagggccgc ttccccggct 


900 


tcaccacccc 


cgaccccagc 


taccacggcg 


tggtgttcgc 


cgagctgggt ccaccggcgt 


960 


ttgcgctcaa 


agctcgagtg 


cagctgctcc 


gtgactacgg 


ctcggcggct tcgccgttca 


1020 


acgcgttctt 


ggtggcgcag 


ggtctggaaa 


cgctgagcct 


gcggatcgag cggcacgtcg 


1080 


ccaacgcgca 


gcgcgtcgcc 


gagttcctgg 


ccgcccgcga 


cgacgtgctt tcggtcaact 


1140 


atgcggggct 


gccctcctcg 


ccctggcatg 


agcgggccaa 


gaggctggcg cccaagggaa 


1200 


ccggggccgt gctgtccttc 


gagttggccg 


gcggcatcga ggccggcaag gcattcgtga 


1260 


acgcgttgaa gctgcacagc 


cacgtcgcca 


acatcggtga cgtgcgctcg ctggtgatcc 


1320 


acccggcatc gaccactcat 


gcccagctga 


gcccggccga 


gcagctggcg accggggtca 


1380 


gcccgggcct 


ggtgcgtttg 


gctgtgggca 


tcgaaggtat 


cgacgatatc ctggccgacc 


1440 


tggagcttgg 


ctttgccgcg 


gcccgcagat 


tcagcgccga 


cccgcagtcc gtggcggcgt 


1500 


tctgatctag 


acccgggatt 


taaatcgcta 


gcgggctgct aaaggaagcg gaacacgtag 


1560 


aaagccagtc 


cgcagaaacg 


gtgctgaccc 


cggatgaatg tcagctactg ggctatctgg 


1620 


acaagggaaa 


acgcaagcgc 


aaagagaaag 


caggtagctt 


gcagtgggct tacatggcga 


1680 


tagctagact gggcggtttt 


atggacagca 


agcgaaccgg 


aattgccagc tggggcgccc 


1740 


tctggtaagg 


ttgggaagcc 


ctgcaaagta 


aactggatgg 


ctttcttgcc gccaaggatc 


1800 


tgatggcgca 


ggggatcaag 


atctgatcaa 


gagacaggat 


gaggatcgtt tcgcatgatt 


1860 


gaacaagatg gattgcacgc 


aggttctccg 


gccgcttggg 


tggagaggct attcggctat 


1920 


gactgggcac 


aacagacaat 


cggctgctct 


gatgccgccg 


tgttccggct gtcagcgcag 


1980 


gggcgcccgg 


ttctttttgt 


caagaccgac 


ctgtccggtg 


ccctgaatga actgcaggac 


2040 



WO 2004/024933 




128/130 



§ 



PCT/EP2003/009453 



gaggcagcgc ggctatcgtg gctggccacg acgggcgttc cttgcgcagc tgtgctcgac 
gttgtcactg aagcgggaag ggactggctg ctattgggcg aagtgccggg gcaggafcctc 
ctgtcatctc accttgctcc tgccgagaaa gtatccatca tggctgatgc aatgcggcgg 
ctgcatacgc ttgatccggc tacctgccca ttcgaccacc aagcgaaaca tcgcatcgag 
cgagcacgta ctcggatgga agccggtctt gtcgatcagg atgatctgga cgaagagcat 
caggggctcg cgccagccga actgttcgcc aggctcaagg cgcgcatgcc cgacggcgag 
gatctcgtcg tgacccatgg cgatgcctgc ttgccgaata tcatggtgga aaatggccgc 
ttttctggat tcatcgactg tggccggctg ggtgtggcgg accgctatca ggacatagcg 
ttggctaccc gtgatattgc tgaagagctt ggcggcgaat gggctgaccg cttcctcgtg 
ctttacggta tcgccgctcc cgattcgcag cgcatcgcct tctatcgcct tcttgacgag 
ttcttctgag cgggactctg gggttcgaaa tgaccgacca agcgacgccc aacctgccat 
cacgagattt cgattccacc gccgccttct atgaaaggtt gggcttcgga atcgttttcc 
gggacgccgg ctggatgatc ctccagcgcg gggatctcat gctggagttc ttcgcccacg 
ctagcggcgc gccggccggc ccggtgtgaa ataccgcaca gatgcgtaag gagaaaatac 
cgcatcaggc gctcttccgc ttcctcgctc actgactcgc tgcgctcggt cgttcggctg 
cggcgagcgg tatcagctca ctcaaaggcg gtaatacggt tatccacaga atcaggggat 
aacgcaggaa agaacatgtg agcaaaaggc cagcaaaagg ccaggaaccg taaaaaggcc 
gcgttgctgg cgtttttcca taggctccgc ccccctgacg agcatcacaa aaatcgacgc 
tcaagtcaga ggtggcgaaa cccgacagga ctataaagat accaggcgtt tccccctgga 
agctccctcg tgcgctctcc tgttccgacc ctgccgctta ccggatacct gtccgccttt 
ctcccttcgg gaagcgtggc gctttctcat agctcacgct gtaggtatct cagttcggtg 
taggtcgttc gctccaagct gggctgtgtg cacgaacccc ccgttcagcc cgaccgctgc 
gccttatccg gtaactatcg tcttgagtcc aacccggtaa gacacgactt atcgccactg 
gcagcagcca ctggtaacag gattagcaga gcgaggtatg taggcggtgc tacagagttc 
ttgaagtggt ggcctaacta cggctacact agaaggacag tatttggtat ctgcgctctg 
ctgaagccag ttaccttcgg aaaaagagtt ggtagctctt gatccggcaa acaaaccacc 
gctggtagcg gtggtttttt tgtttgcaag cagcagatta cgcgcagaaa aaaaggatct 
caagaagatc ctttgatctt ttctacgggg tctgacgctc agtggaacga aaactcacgt 
taagggattt tggtcatgag attatcaaaa aggatcttca cctagatcct tttaaaggcc 
ggccgcggcc gcgcaaagtc ccgcttcgtg aaaattttcg tgccgcgtga ttttccgcca 
aaaactttaa cgaacgttcg ttataatggt gtcatgacct tcacgacgaa gtactaaaat 
tggcccgaat catcagctat ggatctctct gatgtcgcgc tggagtccga cgcgctcgat 
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gctgccgtcg atttaaaaac ggtgatcgga tttttccgag ctctcgatac gacggacgcg 
ccagcatcac gagactgggc cagtgccgcg agcgacctag aaactctcgt ggcggatctt 
gaggagctgg ctgacgagct gcgtgctcgg ccagcgccag gaggacgcac agtagtggag 
gatgcaatca gttgcgccta ctgcggtggc ctgattcctc cccggcctga cccgcgagga 
cggcgcgcaa aatattgctc agatgcgtgt cgtgccgcag ccagccgcga gcgcgccaac 
aaacgccacg ccgaggagct ggaggcggct aggtcgcaaa tggcgctgga agtgcgtccc 
ccgagcgaaa ttttggccat ggtcgtcaca gagctggaag cggcagcgag aattatcgcg 
atcgtggcgg tgcccgcagg catgacaaac atcgtaaatg ccgcgtttcg tgtgccgtgg 
ccgcccagga cgtgtcagcg ccgccaccac ctgcaccgaa tcggcagcag cgtcgcgcgt 
cgaaaaagcg cacaggcggc aagaagcgat aagctgcacg aatacctgaa aaatgttgaa 
cgccccgtga gcggtaactc acagggcgtc ggctaacccc cagtccaaac ctgggagaaa 
gcgctcaaaa atgactctag cggattcacg agacattgac acaccggcct ggaaattttc 
cgctgatctg ttcgacaccc atcccgagct cgcgctgcga tcacgtggct ggacgagcga 
agaccgccgc gaattcctcg ctcacctggg cagagaaaat ttccagggca gcaagacccg 
cgacttcgcc agcgcttgga tcaaagaccc ggacacggag aaacacagcc gaagttatac 
cgagttggtt caaaatcgct tgcccggtgc cagtatgfctg ctctgacgca cgcgcagcac 
gcagccgtgc ttgtcctgga cattgatgtg ccgagccacc aggccggcgg gaaaatcgag 
cacgtaaacc ccgaggtcta cgcgattttg gagcgctggg cacgcctgga aaaagcgcca 
gcttggatcg gcgtgaatcc actgagcggg aaatgccagc tcatctggct cattgatccg 
gtgtatgccg cagcaggcat gagcagcccg aatatgcgcc tgctggctgc aacgaccgag 
gaaatgaccc gcgttttcgg cgctgaccag gctttttcac ataggctgag ccgtggccac 
tgcactctcc gacgatccca gccgtaccgc tggcatgccc agcacaatcg cgtggatcgc 
ctagctgatc ttatggaggt tgctcgcatg atctcaggca cagaaaaacc taaaaaacgc 
tatgagcagg agttttctag cggacgggca cgtatcgaag cggcaagaaa agccactgcg 
gaagcaaaag cacttgccac gcttgaagca agcctgccga gcgccgctga agcgtctgga 
gagctgatcg acggcgtccg tgtcctctgg actgctccag ggcgtgccgc ccgtgatgag 
acggcttttc gccacgcttt gactgtggga taccagttaa aagcggctgg tgagcgccta 
aaagacacca agggtcatcg agcctacgag cgtgcctaca ccgtcgctca ggcggtcgga 
ggaggccgtg agcctgatct gccgccggac tgtgaccgcc agacggattg gccgcgacgt 
gtgcgcggct acgtcgctaa aggccagcca gtcgtccctg ctcgtcagac agagacgcag 
agccagccga ggcgaaaagc tctggccact atgggaagac gtggcggtaa aaaggccgca 
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gaacgctgga aagacccaaa cagtgagtac gcccgagcac agcgagaaaa actagctaag 
tccagtcaac gacaagctag gaaagctaaa ggaaatcgct tgaccattgc aggttggttt 
atgactgttg agggagagac tggctcgtgg ccgacaatca atgaagctat gtctgaatfct 
agcgtgtcac gtcagaccgt gaatagagca cttaaggtct gcgggcattg aacttccacg 
aggacgccga aagcttccca gtaaatgtgc catctcgtag gcagaaaacg gfctcccccgt 
agggtctctc tcttggcctc ctttctaggt cgggctgatt gctcttgaag ctctctaggg 
gggctcacac cataggcaga taacgttccc caccggctcg cctcgtaagc gcacaaggac 
tgctcccaaa gatcttcaaa gccactgccg cgactgcctt cgcgaagcct tgccccgcgg 
aaatttcctc caccgagttc gtgcacaccc ctatgccaag cttctttcac cctaaattcg 
agagattgga ttcttaccgt ggaaattctt cgcaaaaatc gtcccctgat cgcccttgcg 
acgttggcgt cggtgccgct ggttgcgctt ggcttgaccg acttgatcag cggccgctcg 
atttaaatct cgagaggcct gacgtcgggc ccggtaccac gcgtcatatg actagttcgg 
acctagggat atcgtcgaca tcgatgctct tctgcgttaa ttaacaattg g 
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